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Description

Background

[0001] 0002 This disclosure relates to devices and
methods for holding together two or more wires, wire har-
nesses, cables or other objects, or for connecting such
objects to other structures. More particularly, the disclo-
sure relates to cable lacing tie assemblies for use in bun-
dling a plurality of objects such as wires, wire harnesses,
cables or other objects, and methods of using such cable
lacing tie assemblies.
[0002] 0003 Individual wires, wire harnesses or cables
having two or more wires or strands are customarily
grouped and held adjacent to each other at various points
along their lengths by use of cable ties or cable lacing
tape. Strapping or tying together such groupings is in-
tended to help ensure the safety and durability of the
components.
[0003] 0004 Cable ties have become very common
and typically are formed from an integrally molded piece
of plastic that includes an elongated solid strap connect-
ed at one end to a buckle. The strap is intended to be
looped around a bundle of wires and then fed through a
passageway in the buckle. Corresponding surfaces on
the strap and within the buckle commonly have comple-
mentary serrated patterns that can achieve a locking po-
sition. Thus, a cable tie buckle often includes an integrally
molded locking element or pawl within the passageway
to cooperate with integrally molded serrations or teeth
along the strap. The buckle may include a separately
provided metal pawl to engage the serrations on the
strap. Alternatively, the strap may have flat surfaces and
the buckle may include a separately provided metal barb
or knife-like strap piercing element to cut or bite into the
strap and prevent rearward withdrawal of the strap. How-
ever, such a barb or knife like strap piercing element is
destructive to the strap when it cuts or bites into the strap,
permanently reducing the strength of the strap and in-
creasing the tendency for the strap to tear through.
[0004] 0005 Once a strap of a cable tie is passed
through the buckle, it may be cut to remove the free end.
However, the cut section of the molded plastic strap that
protrudes from the buckle can present an undesirable,
fairly sharp obstruction that may result in abrasion prob-
lems with respect to adjacent wire bundles, and may be
problematic if one is attempting to pull the wire bundle
through an aperture, such as a panel opening. This also
can be true of the molded buckle itself, which can be
relatively large and may have fairly sharp edges. It should
be noted that another drawback of molded plastic cable
ties is that, due to their relative rigidity, they generally are
not capable of closely hugging irregular or rectangular
shapes, as may occur when bundling wires, wire har-
nesses or cables, or connecting them to other structures.
[0005] 0006 In the aerospace environment, a cable tie
can be subjected to elevated temperatures as high as
400 degrees F. This can cause a common cable tie, which

is typically molded from thermoplastic material, such as
Nylon, to creep or lose structural integrity. The integral
locking element or pawl that engages the strap then may
yield, allowing the wire bundle to separate or come loose.
The locking element or pawl generally will be constructed
to be deflectable, so as to reduce the strap insertion force,
but this also compromises the ability to retain the strap,
especially at high temperatures. Cable ties that have a
separately provided metal locking element or pawl usu-
ally are intended to provide for increased retention, even
at elevated temperatures, but these structures typically
require higher insertion forces when passing over the
metal element.
[0006] 0007 Because of many of the above drawbacks
associated with plastic molded cable ties, in areas where
elevated levels of safety are required, such as in the mil-
itary and commercial aircraft industries, the aerospace
industry, as well as in some marine environments, there
is a preference to use a procedure known as "cable lac-
ing" for securing or bundling wires, wiring harnesses or
cables. Cable lacing includes looping a material com-
monly referred to as "cable lacing tape" around wires,
wire harnesses or cables and tying knots in the cable
lacing tape, either in discrete locations along the length
of the bundle, referred to as spot ties, or in a running
format with the cable lacing tape continuing along the
bundle between knot locations.
[0007] 0008 Modern cable lacing tapes typically are a
thin, relatively flat, woven or braided cord, often referred
to as a "tape", having filaments that may be made of
materials such as Nylon, polyester or Nomex, and which
may be impregnated with coatings to enhance particular
performance characteristics. Materials such as Nomex
provide good tensile strength, while being non-flamma-
ble, highly resistant to fluids and lubricants, and able to
perform in extreme temperature environments, such as
from approximately -65 degrees F to 500 degrees F.
However, cable lacing has drawbacks in that the cable
lacing tape typically is tied by hand in a costly, labor-
intensive, and time-consuming process. Due to these
problems, several attempts have been made to automate
the cable lacing process. One such device for automated
knot tying is described in U.S. Patent No. 6648378.
[0008] 0009 Such knot tying devices have their own
drawbacks and one still is faced with using cable lacing
tape that must be cut. Indeed, after forming a spot tie, it
is common to cut the ends of the cable lacing tape, so
as not to leave them hanging or susceptible to being
snagged by other objects. However, cutting the ends of
the cable lacing tape may lead to the unraveling of the
braided filaments. Therefore, in some installations, it has
become common to attempt to fuse the filaments of a cut
cable lacing tape end by applying a binding agent, such
as a drop of adhesive or glue. The need to incorporate
the use of adhesives or glues into the assembly method
may present additional difficulties, such as for example
cleanliness of the application, unintentional bonding of
other objects or surfaces, and the introduction of poten-
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tially undesirable fumes, and/or flammable or incompat-
ible fluids or materials.
[0009] Cable tie devices are for instance known from
US 2012/0084948, US 4754529, US 4557023, US
3900922.

Summary

[0010] Cable lacing tie devices according to the inven-
tion are disclosed in the appended claims. A cable lacing
tie device according to the preamble of claim 1 is in par-
ticular known from US 2012/0084948.
[0011] 00010 The present disclosure provides cable
lacing tie devices for holding together a plurality of ob-
jects, such as where the plurality may be one or more
similar or different objects that are to be gathered and
held together at one or more predetermined locations,
such as points along a group of wires, wiring harnesses
or cables that are gathered together to form a bundle.
The cable lacing tie devices are comprised of a low profile
head assembly and a length of a braided filament element
hereinafter referred to as a cable lacing tape. A first por-
tion, such as a first end of the length of cable lacing tape,
may be retained by the head assembly, for example by
being routed through, or otherwise connected to or mold-
ed within a body of the head assembly through a process
known as insert-molding. Insert-molding provides an ex-
tremely robust method of joining the braided cable lacing
tape to the head assembly. The body of the head assem-
blies preferably is molded from a material that is adapted
for use in a relatively high temperature environment, such
as polyetheretherketone (PEEK) or polyetherimide
(PE1), although other materials may be used in corre-
spondence with their desired performance characteris-
tics. The head assemblies also include a retainer which
may have protrusions, such as in the form of a separate
retainer plate that is engaged with the body, or as a com-
pression member, or otherwise formed to have protru-
sions located on a surface of the body of the head as-
sembly. The first portion of the cable lacing tape alterna-
tively could be retained within a retainer of a head as-
sembly. 00011 In one form, the retainer may have pro-
trusions configured to engage the cable lacing tape by
spreading and becoming located between braided fila-
ments. Such protrusions being designed to hook the fil-
aments and resist movement of the cable lacing tape in
one direction, which is associated with withdrawal of the
cable lacing tape from the head assembly. In another
form, the retainer may have protrusions configured to
increase or apply localized compression to the cable lac-
ing tape to enhance the holding force applied to the tape.
Alternatively, the retainer may be molded within the head
assembly to provide protrusions along an internal sur-
face. In all forms, the protrusions of the retainer that are
configured to engage the cable lacing tape are not in-
tended to be destructive elements, and therefore, they
are not intended to pierce, cut or otherwise damage the
individual filaments of the cable lacing tape.

[0012] 00012 As noted above, the head assemblies
may include a compression member, and the compres-
sion member may include or be configured as the retain-
er. A compression member or retainer may be configured
to urge the cable lacing tape into engagement with an
opposed surface of the head assembly. Further, the head
assemblies may include a retainer in the form of protru-
sions that are located on the compression member or on
other opposed surfaces within the head assemblies. The
compression member also may be a separate compo-
nent that engages the body or may be integrally formed
with or otherwise connected to the body of the head as-
sembly.
[0013] 00013 Thus, in a first aspect, the disclosure pro-
vides a cable lacing tie device having a head assembly
and a cable lacing tape, the cable lacing tape having
braided or woven filaments, the head assembly retaining
a first portion of the cable lacing tape and having a length
of the cable lacing tape extending from the head assem-
bly, and the head assembly including a retainer adapted
to retain a portion of the length of cable lacing tape ex-
tending from the head assembly. In a second aspect, the
disclosure provides a cable lacing tie device having a
head assembly, a cable lacing tape, and a retainer adapt-
ed to urge a portion of the cable lacing tape into a retained
position within the head assembly, and wherein the cable
lacing tape includes braided or woven filaments. In a fur-
ther aspect, the disclosure provides a method of holding
together a plurality of objects with a cable lacing tie de-
vice, wherein the cable lacing tie device includes a head
assembly and a cable lacing tape, the cable lacing tape
including braided or woven filaments, wherein the head
assembly and cable lacing tape are configured to have
a first portion of the cable lacing tape retained within the
head assembly and having a length of the cable lacing
tape with a second portion extending from the head as-
sembly, the method including the steps of locating the
head assembly at or near the plurality of objects, moving
the second portion of the cable lacing tape to a position
looped around the plurality of objects, and moving the
second portion of the cable lacing tape to a position
wherein the second portion of the cable lacing tape en-
gages and is retained within the head assembly.
[0014] 00014 In another aspect, the disclosure pro-
vides a cable lacing tie device is provided that includes
a head assembly and a cable lacing tape, the cable lacing
tape including braided or woven filaments, a first portion
of the cable lacing tape retained within the head assem-
bly, the head assembly including a body having a pas-
sageway therethrough, a retainer being movable from an
unlocked position to a locked position, and a second por-
tion of the cable lacing tape having an end and the end
being routed through the passageway in the head as-
sembly in a path wherein the retainer is moved from the
unlocked position to the locked position when the end of
the second portion of the cable lacing tape is pulled.
[0015] 00015 In a further aspect the disclosure pro-
vides a method of holding together a plurality of objects
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with a cable lacing tie device, wherein the cable lacing
tie device comprises a head assembly having a passage-
way therethrough, a cable lacing tape and a retainer, the
cable lacing tape comprising braided or woven filaments
and being configured to have a first portion retained by
the head assembly and a second portion having an end,
the retainer being movable from an unlocked to a locked
position to retain the second portion of the cable lacing
tape within the head assembly. The method includes the
steps of locating the head assembly at or near the plu-
rality of objects, moving the second portion of the cable
lacing tape to a position looped around the plurality of
objects, routing the end of the second portion through
the passageway in the head assembly while the retainer
is in the unlocked position and in a path by which pulling
the end of the second portion of the cable lacing tape will
remove slack in the second portion of the cable lacing
tape and will move the retainer from an unlocked position
to a locked position, and pulling the end of the second
portion of the cable lacing tape until the slack in the sec-
ond portion of the cable lacing tape is removed and the
retainer moves from an unlocked position to a locked
position wherein the second portion of the cable lacing
tape is retained within the head assembly.
[0016] 00016 In still another aspect, the disclosure pro-
vides a cable lacing tie device including a head assembly
and a cable lacing tape, the cable lacing tape comprising
braided or woven filaments, a first portion of the cable
lacing tape retained within the head assembly, the head
assembly comprising a body having a passageway there-
through, a retainer positioned within the head assembly
and configured to permit a second portion of the cable
lacing tape to be freely moved within the passageway
until being crimped by a tool wherein the second portion
of the cable lacing tape is compressed and retained within
the head assembly.
[0017] 00017 In yet another aspect, the disclosure pro-
vides a cable lacing tie device including a head assembly,
and a cable lacing tape, the cable lacing tape comprising
braided or woven filaments and having a length and two
ends, the head assembly including a body retaining a
first portion of the cable lacing tape that is spaced from
the two ends of the cable lacing tape, wherein a second
portion of the cable lacing tape extends from the body
and is routed through a passageway in the body, the
head assembly further including a retainer that engages
the body and is movable between an unlocked position
and a locked position, and wherein when the second por-
tion is positioned through the passageway in the body,
the retainer may be moved from the unlocked position to
the locked position to retain the second portion of the
cable lacing tape within the head assembly.
[0018] 00018 In another aspect, the disclosure pro-
vides a cable lacing tie device including a head assembly
and a cable lacing tape, the cable lacing tape comprising
braided or woven filaments; a first portion of the cable
lacing tape retained within the head assembly, the head
assembly including a body having a passageway there-

through, a second portion of the cable lacing tape ex-
tending from the body, a retainer having a passageway
therethrough and being positioned along the second por-
tion of the cable lacing tape, and the retainer being slid-
able along the second portion of the cable lacing tape
and movable from an unlocked position spaced apart
along the length of the second portion of the cable lacing
tape from the body to a locked position located within the
body.
[0019] 00019 In a further aspect, the disclosure pro-
vides a cable lacing tie device including a head assembly,
and a cable lacing tape, the head assembly including a
body having a passageway, the cable lacing tape com-
prising braided or woven filaments, a first portion of the
cable lacing tape retained within the body, a retainer po-
sitioned within the body and having a passageway, the
retainer being movable between an unlocked position
and a locked position, the passageway through the re-
tainer being aligned with the passageway through the
body when the retainer is in the locked position, a second
portion of the cable lacing tape extending from the body,
and the second portion of the cable lacing tape being
routed through the passageways in the retainer and the
body when the retainer is in the locked position, wherein
the second portion of the cable lacing tape forms a stop
that resists movement of the retainer from the locked
position to the unlocked position.
[0020] 00020 In still a further aspect, the disclosure
provides a cable lacing tie device including a head as-
sembly, and a cable lacing tape, the head assembly in-
cluding a body having a passageway that includes at
least three openings, the cable lacing tape including
braided or woven filaments, a first portion of the cable
lacing tape retained within the body, a retainer being mov-
able from an unlocked position to a locked position when
slidably received through at least one of the at least three
openings of the passageway, and a second portion of
the cable lacing tape extending from the body and being
routed through the at least three openings of the pas-
sageway when the retainer is moved to the locked posi-
tion.
[0021] 00021 An advantage of the cable lacing tie de-
vices of the present disclosure is that they may be con-
figured to provide smooth and low profile head assem-
blies to prevent abrasion against adjacent wires, wire har-
nesses, cables or other objects. The cable lacing tie de-
vices also may include head assemblies and cable lacing
tapes that are constructed from one or more materials
that are adapted for use in environments that involve rel-
atively high temperatures or other extreme conditions. A
weight savings also may be realized over plastic cable
ties by using a light weight cable lacing tape that is of
braided filament construction. The head assemblies fur-
ther may be configured to provide near zero insertion
force, thus permitting relatively easy insertion of the distal
end of the cable lacing tape through the head assembly.
The cable lacing tie devices also may be utilized in a
method of cable lacing that provides very rapid and se-
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cure installation.
[0022] 00022 Some of the cable lacing tie devices of
the present disclosure provide advantages with respect
to ease of use, such as having all of the components
connected together for convenient handling, and avoid-
ance of loose parts. There are cable lacing tie devices
disclosed herein that are configured to permit the device
to be used in synching together a plurality of objects,
eliminating slack in the cable lacing and then allowing a
wedge-shaped element or other compression member
or retainer to move into a position that retains the cable
lacing tape within a head assembly, without the user hav-
ing to do anything other than pull on a free end of the
cable lacing tape. The movement effectively is automatic
in that the user need not take any action other than to
continue to pull on the end of the cable lacing tape until
the force on the components that lock the cable lacing
tape in its installed position release from an unlocked
position and move to a locked position. In addition, some
of the devices include routing of the cable lacing tape
through a head assembly that causes the cable lacing
tape to bend back on itself as it passes through the head
assembly in a manner that would not be possible with
prior art plastic zip ties, and keeps the cable lacing tape
recessed from the surface of the head assembly to avoid
incidental damage.
[0023] 00023 While discussed with respect to exam-
ples that may be used in particular industries, such as
for example commercial or military aircraft, it will be ap-
preciated that the disclosed cable lacing tie devices and
methods of using the same may be utilized in other in-
dustries or applications, and may be incorporated into
other electrical apparatus and systems for use with any
objects requiring connection or bundling. Accordingly,
while the present disclosure shows and demonstrates
various example components, the examples are merely
illustrative and are not to be considered limiting. It will be
apparent to those of ordinary skill in the art that various
cable lacing tie devices, electrical apparatus and systems
can be constructed without departing from the scope or
spirit of the present disclosure. Thus, although certain
examples have been described herein, they are merely
illustrative, are not to be considered limiting, and the
scope of coverage of this patent is not limited thereto.

Brief Description of the Drawings

[0024] 00024 In describing preferred examples, refer-
ence is made to the accompanying drawing figures
wherein like parts have like reference numerals, and
wherein:

00025 FIG. 1A is a perspective view of a first example
cable lacing tie device having a compression mem-
ber in an unlocked, ready position.

00026 FIG. 1B is a perspective partially exploded
view of the cable lacing tie device of FIG. 1.

00027 FIG. 2 is a perspective view of the cable lacing
tie device of FIG. 1 having the compression member
in a locked position.

00028 FIG. 3 is a perspective view of the cable lacing
tie device of FIG. 1 in an installed position and with
a simplified view of the cable lacing tape.

00029 FIG. 4 is a perspective section view of the
cable lacing tie device of FIG. 1 having the compres-
sion member in an unlocked, ready position, with the
device being sectioned parallel to the lacing direction
and with a simplified view of the cable lacing tape.

00030 FIG. 5 is a perspective section view of the
cable lacing tie device of FIG. 1 having the compres-
sion member in an installed position, with the device
being sectioned parallel to the lacing direction and
with a simplified view of the cable lacing tape.

00031 FIG. 6 is a perspective view of a retainer in
the form of a retainer plate that is a component of
the head assembly of the cable lacing tie device of
FIG. 1.

00032 FIG. 7 is a perspective view of a compression
member that is a component of the head assembly
of the cable lacing tie device of FIG. 1.

00033 FIG. 8 is a perspective section view of the
cable lacing tie device of FIG. 5 with the device being
sectioned perpendicular to the lacing direction and
with a simplified view of the cable lacing tape.

00034 FIG. 9 is a section view of the body of the
head assembly of the cable lacing tie device of FIG.
1 with the body being sectioned perpendicular to the
lacing direction.

00035 FIG. 10 is a perspective view of the cable
lacing tie device of FIG. 1, without the compression
member installed in the head assembly and with a
simplified view of the cable lacing tape.

00036 FIG. 11 is a perspective section view of the
body of the head assembly of the cable lacing tie
device of FIG. 10 with the device being sectioned
parallel to the lacing direction and with a simplified
view of the cable lacing tape.

00037 FIG. 12 is a perspective view of a second
example cable lacing tie device in a pre-installed,
ready position and with a simplified view of a cable
lacing tape having segments.

00038 FIG. 13 is a perspective section view of the
cable lacing tie device of FIG. 12 with the device
being sectioned parallel to the lacing direction and
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with a simplified view of the cable lacing tape.

00039 FIG. 14 is a perspective view of a head as-
sembly and a cable lacing tape in a third example
cable lacing tie device.

00040 FIG. 15 is a perspective exploded view of the
head assembly of FIG. 14.

00041 FIG. 16 is a perspective view of a fourth ex-
ample cable lacing tie device in a pre-installed posi-
tion and with a simplified view of the cable lacing
tape.

00042 FIG. 17 is a perspective section view of the
cable lacing tie device of FIG. 16 with the device
being sectioned parallel to the lacing direction and
with a simplified view of the cable lacing tape.

00043 FIG. 18 is a perspective view of a fifth example
cable lacing tie device having a retainer in a locked
position.

00044 FIG. 19 is a perspective partially exploded
view of the cable lacing tie device of FIG. 18.

00045 FIG. 20 is a perspective section view of the
cable lacing tie device of FIG. 18 having the retainer
in an unlocked, ready position, with the device being
sectioned parallel to the lacing direction and with a
simplified view of the cable lacing tape.

00046 FIG. 21 is a perspective section view of the
cable lacing tie device of FIG. 18 having the retainer
in a locked position, with the device being sectioned
parallel to the lacing direction and with a simplified
view of the cable lacing tape.

00047 FIG. 22 is a perspective view of the retainer
of the cable lacing tie device of FIG. 18 in an inverted
position.

00048 FIG. 23 is a perspective section view of the
cable lacing tie device of FIG. 18 having the retainer
in a locked position, with the device being sectioned
through a protrusion on the retainer and perpendic-
ular to the lacing direction and with a simplified view
of the cable lacing tape.

00049 FIG. 24 is a perspective section view of the
retainer of the cable lacing tie device of FIG. 18 hav-
ing the retainer in a locked position, with the device
being sectioned through the retainer and perpendic-
ular to the lacing direction, and with a simplified view
of the cable lacing tape.

00050 FIG. 25 is a perspective view of a sixth exam-
ple cable lacing tie device having a compression

member in a locked position.

00051 FIG. 26 is a perspective partially exploded
view of the cable lacing tie device of FIG. 25.

00052 FIG. 27 is a perspective section view of the
cable lacing tie device of FIG. 25 having the com-
pression member in an unlocked, ready position,
with the device being sectioned parallel to the lacing
direction and with a simplified view of the cable lacing
tape.

00053 FIG. 28 is a perspective section view of the
cable lacing tie device of FIG. 25 having the com-
pression member in a locked position, with the de-
vice being sectioned parallel to the lacing direction
and with a simplified view of the cable lacing tape.

00054 FIG. 29 is a perspective view of a retainer that
is a component of the head assembly of the cable
lacing tie device of FIG. 25.

00055 FIG. 30 is a perspective view of the compres-
sion member of the cable lacing tie device of FIG.
25 in an inverted position.

00056 FIG. 31 is a perspective section view of the
cable lacing tie device of FIG. 25 having the com-
pression member in a locked position, with the de-
vice being sectioned through the compression mem-
ber and perpendicular to the lacing direction, and
with a simplified view of the cable lacing tape.

00057 FIG. 32 is a perspective view of a seventh
example cable lacing tie device having a compres-
sion member in an unlocked, ready position and with
a simplified view of the cable lacing tape.

00058 FIG. 33 is a perspective partially exploded
view of the cable lacing tie device of FIG. 32.

00059 FIG. 34 is a perspective section view of the
cable lacing tie device of FIG. 32 having the com-
pression member in an unlocked, ready position,
with the device being sectioned parallel to the lacing
direction and with a simplified view of the cable lacing
tape.

00060 FIG. 35 is a perspective section view of the
cable lacing tie device of FIG. 32 having the com-
pression member in an unlocked, ready position and
the cable lacing tape being passed through the head
assembly, with the device being sectioned parallel
to the lacing direction and with a simplified view of
the cable lacing tape.

00061 FIG. 36 is a perspective section view of the
cable lacing tie device of FIG. 32 having the com-
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pression member in an unlocked, ready position and
the cable lacing tape being passed through the head
assembly and around the compression member,
with the device being sectioned parallel to the lacing
direction and with a simplified view of the cable lacing
tape.

00062 FIG. 37 is a perspective section view of the
cable lacing tie device of FIG. 32 having the com-
pression member in a locked position and the cable
lacing tape being passed through the head assembly
and around the compression member, with the de-
vice being sectioned parallel to the lacing direction
and with a simplified view of the cable lacing tape.

00063 FIG. 38 is a perspective section view of the
cable lacing tie device of FIG. 32 having the com-
pression member in a locked position, with the de-
vice being sectioned through the compression mem-
ber at a latch and perpendicular to the lacing direc-
tion, and with a simplified view of the cable lacing
tape.

00064 FIG. 39 is a perspective section view of the
cable lacing tie device of FIG. 32 having the com-
pression member in a locked position, with the de-
vice being sectioned through the compression mem-
ber and perpendicular to the lacing direction, and
with a simplified view of the cable lacing tape.

00065 FIG. 40 is a perspective view of an eighth
example cable lacing tie device having a compres-
sion member in a locked position and with a simpli-
fied view of the cable lacing tape.

00066 FIG. 41 is a perspective partially exploded
view of the cable lacing tie device of FIG. 40.

00067 FIG. 42 is a perspective section view of the
cable lacing tie device of FIG. 40 having the com-
pression member in an unlocked, ready position,
with the device being sectioned parallel to the lacing
direction and with a simplified view of the cable lacing
tape.

00068 FIG. 43 is a perspective section view of the
cable lacing tie device of FIG. 40 having the com-
pression member in an unlocked, ready position and
the cable lacing tape being in engagement with and
passing over the head assembly, with the device be-
ing sectioned parallel to the lacing direction and with
a simplified view of the cable lacing tape.

00069 FIG. 44 is a perspective section view of the
cable lacing tie device of FIG. 40 having the com-
pression member in a locked position and the cable
lacing tape being passed through the head assembly
and around the compression member, with the de-

vice being sectioned parallel to the lacing direction
and with a simplified view of the cable lacing tape.

00070 FIG. 45 is a perspective section view of the
cable lacing tie device of FIG. 40 having the com-
pression member in a locked position, with the de-
vice being sectioned through the compression mem-
ber at a latch and perpendicular to the lacing direc-
tion, and with a simplified view of the cable lacing
tape.

00071 FIG. 46 is a perspective view of a ninth ex-
ample cable lacing tie device that has a head as-
sembly having a retainer in the form of a compression
member that is shown in an unlocked position with
a first portion of a cable lacing tape retained within
the head assembly and a second portion of the cable
lacing tape extending from the head assembly and
being routed around a plurality of objects and
through the head assembly, while engaging the re-
tainer.

00072 FIG. 47 is a perspective view of the cable
lacing tie device of FIG. 46 prior to being moved into
the position shown in FIG. 46.

00073 FIG. 48 is a section view of the cable lacing
tie device of FIG. 46, in the position shown in FIG.
47 and being sectioned parallel to the lacing direc-
tion.

00074 FIG. 49 is a section view of the cable lacing
tie device of FIG. 46, with the device being sectioned
parallel to the lacing direction.

00075 FIG. 50 is a perspective view of the cable
lacing tie device of FIG. 46, after the second portion
of the cable lacing tape has been grasped and pulled
through the head assembly until the retainer has ad-
vanced to a locked position.

00076 FIG. 51 is a section view of the cable lacing
tie device of FIG. 46, in the locked position shown in
FIG. 50.

00077 FIG. 52 is a perspective view of a tenth ex-
ample cable lacing tie device that is similar to the
cable lacing tie device shown in FIGS. 46-51, but
with the second portion of the cable lacing tape ex-
tending from the head assembly in the same direc-
tion that the compression member or retainer is ex-
tending from the head assembly when in the un-
locked, ready position, and with a simplified view of
the cable lacing tape.

00078 FIG. 53 is a section view of the cable lacing
tie device of FIG. 52, being sectioned parallel to the
lacing direction and showing the plurality of objects
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to be bundled being located generally adjacent a bot-
tom surface of the head assembly.

00079 FIG. 54 is a perspective view of an eleventh
example cable lacing tie device that has a head as-
sembly having a first portion of a cable lacing tape
retained within a compression member or retainer
and a second portion of the cable lacing tape extend-
ing from the head assembly, prior to the second por-
tion of the cable lacing tape being looped around a
plurality of objects and routed through the head as-
sembly and around the retainer, and with a simplified
view of the cable lacing tape.

00080 FIG. 55 is a section view of the cable lacing
tie device of FIG. 54, sectioned parallel to the lacing
direction.

00081 FIG. 56 is a perspective view of a twelfth ex-
ample cable lacing tie device that has a head as-
sembly and a cable lacing tape that is looped around
a plurality of objects and then having the first and
second portions of the cable lacing tape passed
through the head assembly and around a compres-
sion member or retainer that is in an unlocked, ready
position and with a simplified view of the cable lacing
tape.

00082 FIG. 57 is a section view of the cable lacing
tie device of FIG. 56, with the device being sectioned
parallel to the lacing direction.

00083 FIG. 58 is a perspective view of a thirteenth
example cable lacing tie device that has a head as-
sembly having a first portion of a cable lacing tape
retained within the head assembly, a second portion
of the cable lacing tape extending from the head as-
sembly opposite the direction a compression mem-
ber or retainer is extending from the head assembly
in an unlocked, ready position, and with a simplified
view of the cable lacing tape.

00084 FIG. 59 is a perspective section view of the
cable lacing tie device of FIG. 58, with the device
being sectioned vertically and parallel to the lacing
direction.

00085 FIG. 60 is a top section view of the cable lacing
tie device of FIG. 58, with the device being sectioned
horizontally and parallel to the lacing direction.

00086 FIG. 61 is a perspective section view of the
cable lacing tie device of FIG. 58, with the head as-
sembly located near a plurality of objects and the
second portion of the cable lacing tape moved to a
position looped around the plurality of objects and
engaging the head assembly by being passed
through the head assembly, routed over the com-

pression member or retainer and passed back
through the head assembly, and then grasped and
pulled until the compression member has advanced
to a locked position, with the device being sectioned
parallel to the lacing direction.

00087 FIG. 62 is a perspective view of the cable
lacing tie device of FIG. 58 in the locked position
shown in FIG. 61.

00088 FIG. 63 is a perspective view of a fourteenth
example cable lacing tie device that has a head as-
sembly having a first portion of a cable lacing tape
retained within the head assembly, a second portion
of the cable lacing tape extending from the head as-
sembly and a compression member incorporated in-
to the head assembly and being in an unlocked,
ready position, with a simplified view of the cable
lacing tape.

00089 FIG. 64 is a perspective section view of the
cable lacing tie device of FIG. 63, with the device
being sectioned parallel to the lacing direction.

00090 FIG. 65 is a perspective section view of the
cable lacing tie device of FIG. 63, in an enlarged,
simplified view that shows the second portion of the
cable lacing tape extending back through the head
assembly and having the compression member in a
crimped, locked position.

00091 FIG. 66 is a perspective view of a fifteenth
example cable lacing tie device that has a head as-
sembly having a first portion of a cable lacing tape
retained within the head assembly and second and
third portions of the cable lacing tape extending from
the head assembly in opposite directions and per-
pendicular to the direction a compression member
or retainer is extending from the head assembly in
an unlocked, ready position, with the second and
third portions then bending to be extending parallel
to each other and as though they are looped around
a plurality of objects and then having been passed
through the head assembly in a direction opposite
the direction the compression member is extending,
and with a simplified view of the cable lacing tape.

00092 FIG. 67 is a perspective view of the cable
lacing tie device of FIG. 66, with the second and third
portions of the cable lacing tape partially removed
for ease of viewing.

00093 FIG. 68 is a perspective section view of the
cable lacing tie device of FIG. 66, with the device
being sectioned parallel to the lacing direction, the
compression member in the locked position, and the
second and third portions of the cable lacing tape
partially removed for ease of viewing.
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00094 FIG. 69 is a perspective view of a sixteenth
example cable lacing tie device that has a head as-
sembly that receives and retains second and third
portions of a cable lacing tape that are passed
through the head assembly from which a compres-
sion member extends in an unlocked, ready position,
with the cable lacing tape forming a loop that
presents a first portion of the cable lacing tape to be
retained within a channel in the head assembly, and
with a simplified view of the cable lacing tape.

00095 FIG. 70 is a perspective view of the cable
lacing tie device of FIG. 69, with the second and third
portions of the cable lacing tape passing through the
loop that presents a first portion of the cable lacing
tape so as to complete a loop around a plurality of
objects and to permit the first portion of the cable
lacing tape to be retained within the channel in the
head assembly.

00096 FIG. 71 is a perspective view of the cable
lacing tie device of FIG. 69 in a position after that
shown in FIG. 70 and with a first portion of the cable
lacing tape moved to be positioned and retained
within the channel in the head assembly as the sec-
ond and third portions of the cable lacing tape are to
be grasped and pulled.

00097 FIG. 72 is a perspective section view of the
cable lacing tie device of FIG. 69, with the device
being sectioned parallel to the lacing direction, the
compression member or retainer in the locked posi-
tion, and the second and third portions of the cable
lacing tape partially removed for ease of viewing.

00098 FIG. 73 is a perspective view of a seventeenth
example cable lacing tie device that has a head as-
sembly having a first portion of a cable lacing tape
retained within the head assembly, and a second
portion of the cable lacing tape extending from the
head assembly and passing through a compression
member or retainer that is slidable along the second
portion, and with a simplified view of the cable lacing
tape.

00099 FIG. 74 is a perspective view of the cable
lacing tie device of FIG. 73, with the second portion
of the cable lacing tape shown as though it is looped
around a plurality of objects and then having the sec-
ond portion of the cable lacing tape passed through
the head assembly and then back over the head as-
sembly and through the compression member or re-
tainer.

000100 FIG. 75 is a perspective view of the cable
lacing tie device of FIG. 73, after the second portion
of the cable lacing tape has been grasped and pulled
until the cable lacing tape would be tightened around

a plurality of objects and the compression member
or retainer has been moved to a locked position.

000101 FIG. 76 is a perspective section view of the
cable lacing tie device of FIG. 73, in the position
shown in FIG. 75 and with the device being sectioned
parallel to the lacing direction.

000102 FIG. 77 is a perspective view of an eight-
eenth example cable lacing tie device that has a head
assembly having a first portion of a cable lacing tape
retained within the head assembly, and a second
portion of the cable lacing tape extending from the
head assembly and passing through a compression
member or retainer that is slidable along the second
portion, and with a simplified view of the cable lacing
tape.

000103 FIG. 78 is a perspective view of the cable
lacing tie device of FIG. 77, with the second portion
of the cable lacing tape shown as though it is looped
around a plurality of objects and then having the sec-
ond portion of the cable lacing tape pass through the
head assembly.

000104 FIG. 79 is a perspective view of the cable
lacing tie device of FIG. 77, after the second portion
of the cable lacing tape has been grasped and pulled
until the cable lacing tape would be tightened around
a plurality of objects and the compression member
or retainer has been moved to a locked position.

000105 FIG. 80 is a perspective sectioned view of
cable lacing tie device of FIG. 77, in the position
shown in FIG. 79 and with the device being sectioned
parallel to the lacing direction.

000106 FIG. 81 is a perspective view of a nineteenth
example cable lacing tie device that has a head as-
sembly having a first portion of a cable lacing tape
retained within the head assembly, a second portion
of the cable lacing tape extending from the head as-
sembly, a compression member or retainer extend-
ing from the head assembly in an unlocked, ready
position, and with a simplified view of the cable lacing
tape.

000107 FIG. 82 is a perspective sectioned view of
the cable lacing tie device of FIG. 81, after the second
portion of the cable lacing tape has been looped as
though around a plurality of objects and routed
through the head assembly, and with a compression
member or retainer having been moved to a locked
position.

000108 FIG. 83 is a perspective view of a twentieth
example cable lacing tie device that has a head as-
sembly having a first portion of a cable lacing tape
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retained within the head assembly, a second portion
of the cable lacing tape extending from the head as-
sembly, a compression member or retainer extend-
ing from the head assembly in an unlocked, ready
position, and with a simplified view of the cable lacing
tape.

000109 FIG. 84 is a perspective sectioned view of
cable lacing tie device of FIG. 83, after the second
portion of the cable lacing tape has been passed
through the head assembly in a first direction and
the retainer is still in the unlocked position, with the
device being sectioned parallel to the lacing direc-
tion.

000110 FIG. 85 is a perspective sectioned view of
the cable lacing tie device of FIG. 83, after the second
portion of the cable lacing tape has been looped as
though around a plurality of objects and routed
through the head assembly, and with a compression
member or retainer having been moved to a locked
position in which the cable lacing tape passes
through the retainer.

000111 FIG. 86 is a perspective view of a twenty-
first example cable lacing tie device that has a head
assembly having a first portion of a cable lacing tape
retained within the head assembly, a second portion
of the cable lacing tape extending from the head as-
sembly, a compression member or retainer extend-
ing from the head assembly in an unlocked, ready
position, and with a simplified view of the cable lacing
tape.

000112 FIG. 87 is a perspective sectioned view of
cable lacing tie device of FIG. 86, after the second
portion of the cable lacing tape has been looped as
though around a plurality of objects and routed
through at least three openings of the passageway
in the head assembly and with the compression
member or retainer still in the unlocked position.

000113 FIG. 88 is a perspective sectioned view of
the cable lacing tie device of FIG. 86, after the posi-
tion shown in FIG. 87 and with the second portion of
the cable lacing tape having been pulled through to
remove any slack, and with the retainer moved to a
locked position.

000114 It should be understood that the drawings
are not necessarily to scale and that actual embod-
iments may differ. It also should be understood that
the claims are not limited to the particular examples
illustrated or combinations thereof.

Detailed Description

[0025] 000115 A first example cable lacing tie device

10 is illustrated in FIGS. 1A, 1B and 2-11. The cable
lacing tie device 10 includes a head assembly 12 and a
length of cable lacing tape 14. The head assembly 12 of
this example includes a molded body 16, a retainer 18
in the form of a retainer plate, and a compression member
20. A first portion 22 of the cable lacing tape 14 is con-
figured to be retained in a first position within the head
assembly 12 by having a first end insert-molded within
the body 16 in a tortuous path for enhanced retention,
as best seen in FIG. 11. A length of the cable lacing tape
14 then extends from the front of the head assembly 12.
The cable lacing tie device 10 may be used, for example,
to hold together a plurality of objects, such as to form a
bundle B of a group of wires W, which are shown in FIG.
3, in a simplified manner.
[0026] 000116 The body 16 and compression member
20 preferably each are injection molded and constructed
of a material that is suitable for use in a relatively high
temperature environment, such as polyetheretherketone
(PEEK) or polyetherimide (PE1), although other plastics
may be suitable for less demanding environments. The
retainer 18, in this example shown in the form of a retainer
plate that is preferably formed from a metal, such as
spring steel, or other suitable material such as an alloy
or a molded composite, includes protrusions 24 that are
formed, such as by a stamping process, so as to project
upward and at an angle of 90 degrees or less.
[0027] 000117 The cable lacing tape 14 preferably is
constructed of a thin, relatively flat, braided filament el-
ement, such as that known as braided cable lacing tape,
which can be made of one or more materials suitable for
the intended use. This may include materials such as
Nylon, polyester, or natural fibers, but preferably for ap-
plications that require a more stable material it may in-
clude Nomex, or other suitable modern filaments. The
cable lacing tape 14 is illustrated in FIGS. 1A, 1B and 2
in a manner that provides a rough approximation of the
appearance of the upper surface of the braided filament
element. When the cable lacing tape is depicted in the
other Figures, for convenience, it is provided in a very
simplified view in which it is represented as a thin, flat
band. However, it will be understood that in all of the
examples, the cable lacing tape is of a woven or braided
filament construction. Here, a first portion 22, such as a
first end of the cable lacing tape 14 is retained in the head
assembly 12. The cable lacing tape 14 also preferably
includes a tip 26 molded to the distal or second end 28
of the cable lacing tape 14 that extends from the head
assembly 12, as best seen in FIG. 5. The tip 26 helps to
prevent the braided filaments of the cable lacing tape 14
from becoming unraveled, and as discussed in further
detail below, facilitates insertion of the second end 28 of
the cable lacing tape 14 through the head assembly 12.
[0028] 000118 As best seen in FIGS. 2, 4, 9 and 11,
the body 16 of the head assembly 12 has a rear surface
30, a front surface 32, a top surface 34, a bottom surface
36, and a passageway 38 having an entrance opening
40 and an exit opening 42. The passageway 38 through
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the body 16 includes a lower surface 44, and a recess
46 that receives the retainer 18 in the form of a retainer
plate. The recess 46 has a rear wall 48 and a front wall
50 that locate the retainer plate 18 in a fore and aft man-
ner. To locate the retainer 18 side-to-side, the body 16
also includes side slots 52 having a rear entrance 54 with
a ramped upper surface 56. As the retainer 18 is inserted
through the entrance opening 40 of the body 16 and into
the rear entrance 54 of the side slots 52, the retainer 18
will bend slightly to allow the center of the retainer 18 to
ride over the top of the rear wall 48 while the side edges
of the retainer 18 engage and slide within the side slots
52 until the entire retainer 18 is beyond the rear wall 48.
At this point, the retainer 18 will tend to return toward its
resting condition and assume a position in the bottom of
the recess 46. To prevent the potential of the rear of the
retainer 18 riding up the rear wall 48 and backing out of
the recess 46, as best seen in FIG. 4, the retainer 18
includes a rear edge 55 that preferably is coined or oth-
erwise formed so as to be angled slightly downward.
[0029] 000119 As best seen in FIGS. 7-9, the com-
pression member 20 includes locking extensions 60
along its side walls 62, and detents 64 along a face of its
front wall 66 and its rear wall 68. The compression mem-
ber 20 also includes a downward extending rear engage-
ment lug 70. The compression member 20 initially is dis-
posed in a ready position in which it is held by the detents
64 on the compression member 20 being located be-
tween and engaging pairs of detents 72 within the body
16. This ready position holds the compression member
20 upward, so as not to block insertion of the cable lacing
tape 14 through the entrance opening 40 in the rear sur-
face 30 of the body 16. This allows for near zero insertion
force of the cable lacing tape 14. Also, when in the ready
position, the locking extensions 60 along the side walls
62 of the compression member 20 press against the ver-
tical walls 74 within the body 16 and the side walls are
deflected inward.
[0030] 000120 The cable lacing tie device 10 is easily
and quickly installed. This is achieved by locating the
head assembly 12 at or near a plurality of objects to be
held together by the device. The second portion of the
cable lacing tape 14 is then moved to a position looped
around the plurality of objects, in a plane that is generally
perpendicular to the longest axis of the objects, and the
second portion of the cable lacing tape 14 is further
moved to a position wherein it engages and is retained
within the head assembly 12. In this first example, this is
achieved by moving the distal or second end 28 with the
tip 26 to the entrance opening 40 in the rear surface 30
of the body 16 of the head assembly 12. The tip 26 then
is inserted into the entrance opening 40 and fed through
the passageway 38 in the body 16 until the tip 26 extends
outward and forward from the exit opening 42 in the front
face 32 of the body 16. The tip 26 is then grasped and
pulled until the cable lacing tape 14 has reached the de-
sired level of tightness or tension. As the portion of the
cable lacing tape 14 that is extending forward of the exit

opening 42 is being pulled, a further more proximal length
of the cable lacing tape 14 continues to pass through the
passageway 38 and eventually the tension in the cable
lacing tape 14 tends to pull the cable lacing tape 14 to-
ward the center of the plurality of objects to be held to-
gether and therefore into more forceful engagement with
the protrusions 24 extending from the retainer 18. At this
point, the protrusions 24 tend to force filaments within
the second portion of the braided cable lacing tape 14 to
spread apart and permit the protrusions to extend be-
tween the filaments, with the retainer 18 urging a second
portion of the cable lacing tape 14 into a retained position
within the head assembly 12. In this example, the forward
sloped angle of the protrusions 24 causes the braided
filaments of the cable lacing tape 14 to become hooked
on the protrusions 24. Once hooked on the protrusions
24, the protrusions 24 resist rearward movement of the
second portion of the cable lacing tape 14. Thus, in the
installed position, two portions of the cable lacing tape
14 are retained within the head assembly 12, with a first
portion retained within the head assembly 12 in a first
general direction and a second portion retained within
the head assembly 12 in a second general direction,
where the first and second general directions are sub-
stantially parallel.
[0031] 000121 As an added safety feature, this first
example includes the compression member 20. With the
cable lacing tape 14 pulled through the head assembly
12 until it has achieved the desired tension in the cable
lacing tape 14, the compression member 20 then may
be pressed downward. The compression member 20 is
pressed until the detents 64 on the compression member
20 release from between the respective pairs of detents
72 within the body 16 of the head assembly 12. This
moves the compression member 20 from its ready posi-
tion and as it continues to be forced and moved toward
the retainer 18, the rear engagement lug 70 presses on
the cable lacing tape 14 to help ensure that the cable
lacing tape 14 will remain engaged with the protrusions
24 on the retainer 18. When the locking extensions 60
on the side walls 62 of the compression member 20 reach
the bottom of the vertical walls 74, the side walls 62 are
permitted to expand outward to a rest position where the
locking extensions 60 become located within the under-
cuts 76 that are located at the bottom of the vertical walls
74 of the body 16. As such, the compression member 20
has reached a locked position, further urging a second
portion of the cable lacing tape 14 into a retained position
within the head assembly 12 and ensuring that the cable
lacing tape 14 cannot inadvertently lift away from the pro-
trusions 24 on the retainer 18.
[0032] 000122 When in an installed, locked position,
as seen in FIG. 5, the tip 26 and the distal end 28 may
be tucked underneath the cable lacing tape 14 that ex-
tends around the objects being held together or bundled.
Alternatively, to reduce bulk and unnecessary weight,
the cable lacing tape 14 may be trimmed at the exit open-
ing 42 or one may leave a portion extending a short dis-

19 20 



EP 2 967 201 B1

12

5

10

15

20

25

30

35

40

45

50

55

tance from the exit opening 42 of the head assembly 12.
Due to its braided filament structure, the reduced rigidity
and relatively dull end of a trimmed cable lacing tape 14
help reduce potential abrasion among adjacent wires,
wiring harnesses, cables or other objects, such as within
bundling systems that are subject to movement or service
activities. If one is concerned about the potential un-
raveling of a cut end of the cable lacing tape 14, then a
suitable binding agent, such as an adhesive or glue may
be used to join the separate filaments of the cut end.
[0033] 000123 Among other variations from the first
example cable lacing tie device 10, a second example
cable lacing tie device 110, illustrated in FIGS. 12 and
13, includes a few alternative structures, such as a further
alternative to avoiding unraveling of a cut end of an in-
stalled cable lacing tape 14 and an integrally molded
compression member 120.
[0034] 000124 As shown in FIG. 12, the cable lacing
tape 114 may include segments 115 at preselected po-
sitions along the length of the cable lacing tape 114, at
positions that are thought to be preferable points at which
to stop unraveling if the cable lacing tape 114 is cut. Such
positions may be provided to permit removal of unnec-
essary or undesirable extra length of an installed cable
lacing tape 114. The segments 115 may be molded to
the cable lacing tape 114, or may be formed with other
binding agents that are likely to prevent unraveling of the
braided filaments of the cable lacing tape 114. The cable
lacing tape 114 may be cut at any point along the portion
of the cable lacing tape 114 that extends from the head
assembly 112 that is more distal to at least a portion of
such a segment 115. Thus, the cable lacing tape 114 is
preferably cut at a point along its length that is located
beyond a segment 115, so as to leave a soft end of the
cable lacing tape 14 but with the assurance that it cannot
unravel beyond the nearest segment 115. Alternatively,
the cable lacing tape 114 could be cut through a segment
115, at a point that will leave a sufficient portion of the
segment 115 to prevent the unraveling of the remaining
cable lacing tape 114. It will be appreciated that such a
cable lacing tape having segments may be used in any
of the examples in this disclosure, and that the cable
lacing tape 114 also would be of woven or braided con-
struction but, for convenience, is illustrated in a simplified
manner.
[0035] 000125 The second example cable lacing tie
device 110 is otherwise constructed of similar materials
and structures to that of cable lacing tie device 10, but
instead of including the separate compression member
20, the device 110 includes an integrally formed com-
pression member 120. Thus, the second example cable
lacing tie device 110 includes a head assembly 112 and
a length of cable lacing tape 114. The head assembly
112 includes a molded body 116, a retainer 118 shown
in this example as a separate retainer plate, and an in-
tegrally formed alternative compression member 120.
The head assembly 112 has a rear surface 130, a front
surface 132, a top surface 134, a bottom surface 136,

and a passageway 138 having an entrance opening 140
and an exit opening 142. The compression member 120
extends from the body 116. The retainer 118 is installed
and held within the head assembly 112 in the same man-
ner as described above with respect to the first example
cable lacing tie device 10 by its interaction with surfaces
within the body 116.
[0036] 000126 The protrusions 124 on the retainer 118
urge the second portion of the cable lacing tape 114 to
be retained within the head assembly 116. In addition, in
this example, the compression member 120 is biased to
be disposed partially in the path of an incoming tip 126
at the second end of the cable lacing tape 114. Thus, the
integrally formed compression member 120 tends to
force the cable lacing tape 114 toward the retainer 118.
This urges the second portion of the cable lacing tape
114 to be retained within the head assembly 112 by urg-
ing the cable lacing tape 114 to engage and be retained
by the protrusions 124 on the retainer 118. Also, the tip
126 is a little longer than the tip 26 in the first example.
This is intended to permit the tip 126 at the end of the
cable lacing tape 114 to be inserted into the entrance
opening 140 in the rear surface 130, through the pas-
sageway 138, and out the exit opening 142 in the front
face 132 of the head assembly 112. The longer tip 126
is easier to grasp and manipulate as one moves it through
the passageway 138 and deflects the integral compres-
sion member 120 in the body 116 of the head assembly
112 further away from the retainer 118. The tip 126 then
may be grasped and pulled to advance the cable lacing
tape 114 to a taught, installed position. Accordingly, this
second example cable lacing tie device 110 may be in-
stalled using a similar method of holding together a plu-
rality of objects. When in the installed position it will be
appreciated that two portions of the cable lacing tape 114
are retained within the head assembly 112, with a first
portion retained within the head assembly 112 in a first
general direction and a second portion retained within
the head assembly 112 in a second general direction,
where the first and second general directions are sub-
stantially parallel.
[0037] 000127 Turning to FIGS. 14 and 15, a third ex-
ample cable lacing tie device 210 is illustrated. This ex-
ample device 210 includes a head assembly 212 that
has a structure that resembles a joined pair of oppositely
facing head assemblies 112 of the second example de-
vice 110, but the cable lacing tape 214 is not fixedly con-
nected to the head assembly 212 by being insert-molded
within the body 216. To be able to feed the respective
ends of the length of cable lacing tape 214 through the
passageways 238, 238’, the cable lacing tape 214 has a
tip, such as tips 226, 226’ described above as being
formed by insert-molding, at each end of the length of
cable lacing tape 214. The head assembly 212 may be
constructed of similar materials and via similar tech-
niques to those described with respect to the prior exam-
ple devices 10 and 110. The cable lacing tape 214 may
be constructed similarly to either of the cable lacing tapes
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14 and 114 of the prior examples, but is shown, for con-
venience, in a simplified manner.
[0038] 000128 The head assembly 212 includes a
body 216 having a rear surface 230, a front surface 232,
a top surface 234, a bottom surface 236, and passage-
ways 238, 238’ having respective entrance openings
240,240’ and exit openings 242, 242’. The head assem-
bly 212 also includes integrally molded compression
members 220, 220’ that tend to force an inserted cable
lacing tape 214 toward respective retainers 218, 218’, in
the form of respective retainer plates, with each being
installed and held within the head assembly 212 in the
same manner as described with respect to the first and
second example cable lacing tie devices 10, 110. The
retainers 218, 218’ are configured as described in relation
to the previous examples and have protrusions 224, 224’,
which act to urge the cable lacing tape 214 to be retained
within the head assembly 212.
[0039] 000129 The head assembly 212 is used in a
manner similar to the previous examples, however, as
noted above, the cable lacing tape 214 is not molded
within the head assembly 212. Instead, a first portion of
the cable lacing tape 214 is retained in a first position
within the head assembly 212 by inserting the first end
with tip 226 through one of the passageways, such as
passageway 238, to secure a first portion within the head
assembly 212. Then, the head assembly 212 and cable
lacing tape 214 may be treated in a manner similar to the
previous examples to hold together a plurality of objects
by locating the head assembly at or near the plurality of
objects, moving a second portion of the cable lacing tape
214 to a position looped around the plurality of objects,
and then moving the second portion of the cable lacing
tape 214 to a position wherein the second portion of the
cable lacing tape engages and is retained within the head
assembly 212. This is accomplished by inserting the tip
226’ at the second end of the cable lacing tape through
the second passageway 238’. Either or both of the ends
of the cable lacing tape 214 then may be pulled to tighten
the cable lacing tie device 210 around the plurality of
objects. Thus, when installed, first and second portions
of the cable lacing tape 214 are retained within the head
assembly 212, with a first portion retained in a first gen-
eral direction and a second portion retained within the
head assembly 212 in a second general direction, where
the first and second general directions are substantially
parallel. Also, optionally, any excess length of cable lac-
ing tape extending from the respective exit openings 242,
242’ may be removed by cutting the cable lacing tape
214, if desired.
[0040] 000130 It is contemplated that the tip 226 on a
first end of the cable lacing tape 214 may be inserted into
the entrance opening 240 and moved through the pas-
sageway 238 only as far as is necessary to have the tip
226 on the first end of the cable lacing tape extend from
the exit opening 242. Using this method, any cutting along
the length of a preformed cable lacing tape having a tip
at each end could be confined to an optional single cut

to remove any excess cable lacing tape from the second
end after it is inserted and moved through the passage-
way 238’ and extends from the exit opening 242’. Also,
with the third example cable lacing tie device 210, any
of the aforementioned structures and methods of con-
trolling potential unraveling of the braided filament cable
lacing tape 214 may be employed, if desired.
[0041] 000131 A fourth example cable lacing tie device
310 is illustrated in FIGS. 16 and 17. The cable lacing tie
device 310 includes a head assembly 312 and a cable
lacing tape 314 that is configured to have a first portion
322 retained in a first position within the head assembly
312 by having a first end insert-molded to a body 316 of
the head assembly 312. The body 316 has a rear surface
330, a front surface 332, a top surface 334, a bottom
surface 336, and a passageway 338 having an entrance
opening 340 and an exit opening 342. The passageway
338 through the body 316 includes a retainer 318 shown
in this example in the form of an integral retainer formed
along a surface within the body 316, although it will be
appreciated that a separate inserted retainer may be uti-
lized. In this example, the integral retainer 318 includes
upstanding protrusions 324 and the cable lacing tie de-
vice 310 does not include a compression member. The
protrusions 324 permit the retainer 318 to urge the sec-
ond portion of the cable lacing tape 314 to engage and
be retained in the head assembly 312. The head assem-
bly 312 also may be constructed using similar materials
and techniques to those described with respect to the
prior examples. While the cable lacing tape 314 may be
constructed similarly to the prior examples, it is shown
without an insert-molded tip at the distal or second end
328, as the tip is optional.
[0042] 000132 The cable lacing tie device 310 is easily
and quickly installed. This is achieved by having a first
portion 322 of the cable lacing tape 314 retained within
the head assembly 312 and by locating the head assem-
bly 312 at or near a plurality of objects to be held together
by the device 310. The second portion of the cable lacing
tape 314 that extends from the head assembly 312 then
is moved to a position looped around the plurality of ob-
jects, in a plane that is generally perpendicular to the
longest axis of the objects, and the second portion of the
cable lacing tape 314 is moved to a position wherein the
second portion is retained within the head assembly 312.
This is achieved by moving the distal or second end 328
to the entrance opening 340 in the rear surface 330 of
the body 316 of the head assembly 312, inserting the
second end 328 into the entrance opening 340 and feed-
ing the second end 328 through the passageway 338 in
the body 316 until the second end 328 extends outward
from the exit opening 342 in the front face 332 of the body
316. While the cable lacing tape 314 should be able to
pass through the passageway 338 without difficulty even
without a tip at the second end 328, if the cable lacing
tape 314 is not sufficiently stiff, then when inserting the
second end 328 into the entrance opening 340, it may
be necessary to loop the cable lacing tape 314 upward,
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out of the passageway 338. As the second end 328 be-
gins to extend over the protrusions 324 on the retainer
318, an ease of grasping the second end 328 and direct-
ing it up and over the protrusions 324 may be provided
with an opening 343 in the top surface 334. The second
end 328 of the cable lacing tape 314 then may be directed
back downward into the passageway 338 and through
the exit opening 342.
[0043] 000133 Once the second end 328 is extending
out from the exit opening 342, it then may be grasped
and pulled. As the portion of the cable lacing tape 314
that is extending from the exit opening 342 is being pulled,
a further more proximal portion of the cable lacing tape
314 continues to pass through the passageway 338 and
eventually the tension in the cable lacing tape 314 tends
to pull the cable lacing tape 314 toward the center of the
group of the plurality of objects to be held together and
into engagement with the protrusions 324 extending from
the retainer plate 318, until the cable lacing tape 314 has
reached the desired level of tightness or tension. At this
point, the protrusions 324 tend to force filaments to
spread apart and permit the protrusions 324 to extend
between filaments within the braided cable lacing tape
314. The upright protrusions 324 in this example cause
the braided filaments of the cable lacing tape 314 to be-
come hooked on the protrusions 324. Once hooked on
the protrusions 324, the protrusions 324 resist rearward
movement of the cable lacing tape 314. Accordingly,
when installed, first and second portions of the cable lac-
ing tape 314 are retained within the head assembly 312,
with a first portion retained in a first general direction and
a second portion retained within the head assembly 312
in a second general direction, where the first and second
general directions are substantially parallel.
[0044] 000134 When in this installed, locked position,
the free second end 328 may be tucked underneath the
cable lacing tape 314 that extends around the objects
being bundled, as could be done with any of the other
examples disclosed herein. Alternatively, to reduce bulk
and unnecessary weight, the cable lacing tape 314 may
be trimmed at the exit opening 342 or so as to leave a
portion extending a short distance from the exit opening
342 of the head assembly 312. Due to its braided filament
structure, the reduced rigidity and relatively dull end of a
trimmed cable lacing tape 314 helps reduce potential
abrasion among adjacent wires, wiring harnesses, ca-
bles or other objects within systems, such as bundling
systems that are subject to movement or service activi-
ties. If one is concerned about potential unraveling of the
cable lacing tape 314, then any of the previously dis-
cussed structures and methods may be employed.
[0045] 000135 As an added safety feature, this method
of installation may include application of a binding agent,
such as a glue or adhesive, within the opening 343 in the
top surface 334 of the body 316. Application of a binding
agent to the cable lacing tape 314, in this location, can
serve to prevent unraveling of the braided filaments of
the cable lacing tape 314 if a length of the cable lacing

tape 314 is removed from where it extends outward from
the exit opening 342, and may serve to bind the cable
lacing tape 314 to the integrally formed retainer 318.
Thus, with the cable lacing tape 314 pulled through the
head assembly 312 until it has achieved the desired ten-
sion in the cable lacing tape 314, the protrusions 324 will
prevent the rearward movement and withdrawal of the
cable lacing tape 314, thereby urging the second portion
of the cable lacing tape 314 to be retained within the head
assembly 312. If applying a binding agent to the cable
lacing tape 314 within the opening 343, it is preferable
to do so prior to optionally cutting away any excess length
of cable lacing tape 314 that extends from the exit open-
ing 342.
[0046] 000136 Turning to FIGS. 18-24, a fifth example
cable lacing tie device 410 is illustrated. The cable lacing
tie device 410 includes a head assembly 412 and a length
of cable lacing tape 414 that may be constructed using
similar materials and techniques to those described in
the prior examples. The head assembly 412 of this ex-
ample includes a molded body 416 and a retainer 418 in
the form of a generally U-shaped cap. A first portion 422
of the cable lacing tape 414 is configured to be retained
in a first position within the head assembly 412 by having
a first end insert-molded within the body 416 in a tortuous
path for enhanced retention, as best seen in FIGS. 20
and 21. As with the prior examples, a tip 426 is molded
to the distal or second end 428 of the cable lacing tape
414 that extends from the head assembly 412, as best
seen in FIGS. 18 and 21. As with the prior examples, the
cable lacing tie device 410 may be used, for example, to
hold together a plurality of objects, such as to form or
contain a bundle of wires, wire harnesses, cables or other
objects.
[0047] 000137 As best seen in FIG. 20, the body 416
of the head assembly 412 has a rear surface 430, a front
surface 432, a top surface 434, a bottom surface 436,
and a passageway 438 having an entrance opening 440
and an exit opening 442. The passageway 438 through
the body 416 includes a lower surface 444, and a pair of
recesses 446 that receive the protrusions 424 of the re-
tainer 418. The recesses 446 provide additional support
for the protrusions 424 against the force that may be im-
parted by tension in the cable lacing tape 414.
[0048] 000138 The retainer 418, in this example shown
in the form of a U-shaped cap, may be molded of similar
materials and by similar techniques to those used to form
the body 416 to which the retainer 418 is connected. The
retainer 418 includes a pair of side walls 450 connected
by an upper portion 452. The side walls 450 include open-
ings 454, which form locking extensions 460 that extend
in the direction of the cable lacing tape 414 along the
lower end of the side walls 450. The body 416 of the head
assembly 412 includes a narrowed central portion having
spaced vertical walls 474. The side walls 450 of the re-
tainer 418 are positioned to cooperated with and slide
along the spaced vertical walls 474 of the narrowed cen-
tral portion of the body 416.
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[0049] 000139 The vertical walls 474 have first ramped
extensions 465 that provide undercuts 466 located at the
top of the vertical walls 474 of the body 416, and second
ramped extensions 475 that provide undercuts 476 lo-
cated along the middle of vertical walls 474 of the body
416. The ramped extensions 465, 475 are configured to
cause the side walls 450 of the retainer 418 to be forced
outward as the retainer 418 is moved by a user, such as
when pressing the retainer 418 toward the body 416. The
side walls 450 and their respective locking extensions
460 slide along the vertical walls 474, such that the re-
tainer 418 can cooperate with the ramped extensions
465, 475. Thus, to install the retainer 418 in a ready po-
sition, such as is shown in FIG. 20, the retainer 418 may
be moved to have the locking extensions 460 engage
and ride over the first ramped extensions 465, thereby
coming to rest between the first and second ramped ex-
tensions 465, 475, and against the undercuts 466. The
cable lacing tie device 410 could be manufactured and
distributed in such a ready position.
[0050] 000140 The cable lacing tie device 410 may be
installed using the same steps as were described with
the prior examples. Thus, when installing a cable lacing
tie device 410, once a second portion of a cable lacing
tape 414 is looped around a plurality of objects to be held
together and is passed through the passageway 438 in
the body 416 of the head assembly 412, the retainer 418
may be moved to a locked position to urge the second
portion of the cable lacing tape to engage and be retained
within the head assembly 412, as best seen in FIG. 21.
It will be appreciated that when the retainer 418 is moved
toward the locked position, the ramped extensions 475
cause the side walls 450 of the retainer 418 to be forced
outward as the retainer 418, until the locking extensions
460 ride over the ramped extensions 475 and reach a
locked position with the locking extensions 460 coming
to rest against the undercuts 476, as best seen in FIG. 24.
[0051] 000141 To retain the second portion of the cable
lacing tape 414 in the head assembly, the retainer 418
also has a pair of protrusions 424 extending from the
underside of the upper portion 452. The retainer protru-
sions 424 are configured to engage the second portion
of the cable lacing tape 414 that is moved to a position
extending through the head assembly 412. As with the
protrusions of the prior examples, when the retainer 418
is moved to a locked position, the protrusions 424 tend
to force filaments within the second portion of the braided
cable lacing tape 414 to spread apart and permit the pro-
trusions to extend between the filaments. The protrusions
424 cause the braided filaments of the cable lacing tape
414 to become hooked on the protrusions 424. Once
hooked on the protrusions 424, the protrusions 424 resist
rearward movement of the second portion of the cable
lacing tape 414. Thus, in the installed and locked position,
two portions of the cable lacing tape 414 are retained
within the head assembly 412, with a first portion retained
within the head assembly 412 in a first general direction
and a second portion retained within the head assembly

412 in a second general direction, where the first and
second general directions are substantially parallel. The
excess cable lacing tape 414 extending from the head
assembly 412 may be cut away, if desired, and unraveling
may be prevented by use of any of the previously de-
scribed structures and methods.
[0052] 000142 A sixth example cable lacing tie device
510 is illustrated in FIGS. 25-31. The cable lacing tie de-
vice 510 includes a head assembly 512 and a length of
cable lacing tape 414 that may be constructed using sim-
ilar materials and techniques to those described in the
prior examples. The head assembly 512 of this example
includes a molded body 516 and a retainer 518. As best
seen in FIG. 29, the retainer 518 has a generally U-
shaped structure that effectively provides upper and low-
er retainer plates 518a and 518b, that are structurally
similar to the retainer 18 of the first example cable lacing
tie device 10. Thus, each of the retainer plates 518a,
518b includes protrusions 524 that are formed, such as
by stamping, to be forward sloped, so as to be able to
separate and move between and hook the braided fila-
ments of the cable lacing tape 514 and to resist rearward
movement of the cable lacing tape 514, thereby urging
a second portion of the cable lacing tape 514 to be re-
tained within the head assembly 512.
[0053] 000143 A first portion 522 of the cable lacing
tape 514 is configured to be retained in a first position
within the head assembly 512 by having a first end insert-
molded within the body 516 in a tortuous path for en-
hanced retention, as best seen in FIGS. 27 and 28. A
length of the cable lacing tape 514 then extends from the
front of the head assembly 512. As with the prior exam-
ples, a tip 526 is molded to the distal or second end 528
of the cable lacing tape 514 that extends from the head
assembly 512, as best seen in FIGS. 25 and 28. Similarly
to the prior examples, the cable lacing tie device 510 may
be used, for example, to hold together a plurality of ob-
jects, such as to form or contain a bundle of wires, wire
harnesses, cables or other objects.
[0054] 000144 As best seen in FIG. 27, the body 516
of the head assembly 512 has a rear surface 530, a front
surface 532, a top surface 534, a bottom surface 536,
and a passageway 538 having an entrance opening 540
and an exit opening 542. The passageway 538 through
the body 516 includes a lower surface 544 and a recess
546 that receives the lower retainer plate 518b of the
retainer 518. The recess 546 has a front wall 548 that
engages a front edge of the lower retainer plate 518b.
The retainer 518 includes vertical strips 519 that connect
the upper and lower retainer plates 518a, 518b and that
engage inner surfaces of a rear wall within the body 516
of the head assembly 512. The upper retainer plate 518a
also includes extensions 519a that engage inner surfac-
es of an upper wall within the body 516. These engage-
ment surfaces serve to locate the retainer 518 when the
retainer 518 is installed in the body 516 of the head as-
sembly 512 by inserting it through the exit opening 542
and allowing the resilience of the retainer 518 to hold
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itself in place. The retainer 518 may be constructed of
the same materials and by similar techniques to those
used for the retainer 18 of the first example.
[0055] 000145 The head assembly 512 of this example
includes a compression member 520. The compression
member 520 is constructed somewhat similarly to the
retainer 418, in that it is in the form of a U-shaped cap
and may be molded of similar materials and by similar
techniques to those used to form the body 516 to which
the compression member 520 is connected. The com-
pression member 520 includes a pair of side walls 550
connected by an upper portion 552. The side walls 550
include openings 554, which form locking extensions 560
that extend in the direction of the cable lacing tape 514
along the lower end of the side walls 550. The compres-
sion member 520 also includes a pair of downward ex-
tending engagement lugs 570 that are positioned for en-
gagement with the upper retainer plate 518a of the re-
tainer 518. The body 516 of the head assembly 512 in-
cludes a narrowed central portion having spaced vertical
walls 574, somewhat like the spaced vertical walls 474
of the body 416. The side walls 550 of the compression
member 520 are positioned to cooperate with and slide
along the spaced vertical walls 574 of the narrowed cen-
tral portion of the body 516.
[0056] 000146 The vertical walls 574 have first ramped
extensions 565 that provide undercuts 566 located at the
top of the vertical walls 574 of the body 516, and second
ramped extensions 575 that provide undercuts 576 lo-
cated along the middle of vertical walls 574 of the body
516. The ramped extensions 565, 575 are configured to
cause the side walls 550 of the compression member
520 to be forced outward as the compression member
520 is moved by a user, such as when pressing the com-
pression member 520 toward the body 516. The side
walls 550 and their respective locking extensions 560
slide along the vertical walls 574, such that the compres-
sion member 520 can cooperate with the ramped exten-
sions 565, 575. To install the compression member 520
in a ready position, such as is shown in FIG. 27, the com-
pression member 520 may be moved to have the locking
extensions 560 engage and ride over the first ramped
extensions 565, thereby coming to rest between the first
and second ramped extensions 565, 575, and against
the undercuts 566. The cable lacing tie device 510 could
be manufactured and distributed in such a ready position.
[0057] 000147 With the compression member 520 in
the ready position, the cable lacing tie device 510 may
be installed using the same steps as were described with
the prior examples. Thus, when installing a cable lacing
tie device 510, once a second portion of a cable lacing
tape 514 is looped around a plurality of objects to be held
together and is passed through the passageway 538 in
the body 516 of the head assembly 512, the compression
member 520 may be moved to a locked position, such
as shown in FIG. 28, in which the engagement lugs 570
engage the upper retainer plate 518a of the retainer 518
and force the upper retainer plate 518a toward the lower

retainer plate 518b, so as to urge the second portion of
the cable lacing tape 614 to engage and be retained with-
in the head assembly 512. It will be appreciated that when
the compression member 520 is moved toward the
locked position, the ramped extensions 575 cause the
side walls 550 of the compression member 520 to be
forced outward until the locking extensions 560 ride over
the ramped extensions 575 and reach a locked position
with the locking extensions 560 coming to rest against
the undercuts 576, as best seen in FIG. 31. Thus, in the
installed and locked position, two portions of the cable
lacing tape 514 are retained within the head assembly
512, with a first portion retained within the head assembly
512 in a first general direction and a second portion re-
tained within the head assembly 512 in a second general
direction, where the first and second general directions
are substantially parallel. As with the prior examples, the
excess cable lacing tape 514 extending from the head
assembly 512 may be removed and, if desired, un-
raveling may be prevented by employing any of the pre-
viously described structures or methods.
[0058] 000148 A seventh example cable lacing tie de-
vice 610 is illustrated in FIGS. 32-39. The cable lacing
tie device 610 includes a head assembly 612 and a length
of cable lacing tape 614. The head assembly 612 of this
example includes a molded body 616, a retainer 618 in
the form of a pivotal compression member having pro-
trusions 624. A first portion 622 of the cable lacing tape
614 is configured to be retained in a first position within
the head assembly 612 by having a first end insert-mold-
ed within the body 16 in a tortuous path for enhanced
retention, as best seen in FIG. 36 and 37. As shown in
this example, it may be necessary for molding purposes
to have voids in the body 616 to properly capture the
cable lacing tape 614. A length of the cable lacing tape
14 also extends from the front of the head assembly 612.
The cable lacing tie device 610 may be used, for example,
to hold together a plurality of objects, such as has been
described with the prior examples.
[0059] 000149 The body 616 and retainer 618 prefer-
ably each are injection molded and constructed of a ma-
terials and using techniques similar to those described
with respect to the earlier examples. In this example, the
retainer 618 includes integrally molded protrusions 624
on a surface that engages the cable lacing tape 614 when
the retainer 618 is in a locked position. As best seen in
FIGS. 34 and 36, the body 616 of this example also in-
cludes corresponding protrusions 625 on a lower surface
644 of the body 616 that engage the cable lacing tape
614 and are located opposite the protrusions 624 when
the retainer is in a locked position. The protrusions 624,
625 are in the form of laterally extending ribs and provide
an increased, localized compression load to enhance the
grip on the cable lacing tape 614 without utilizing a de-
structive or damaging structure. In this manner, the re-
tainer 618 urges a second portion of the cable lacing tape
614 to engage and be retained within the head assembly
612.
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[0060] 000150 The cable lacing tape 614 of this exam-
ple preferably is constructed similarly to that described
in the first and second examples. As with the prior exam-
ples, a first portion 622, such as a first end of the cable
lacing tape 614 is retained in the head assembly 612,
while a tip 626 is molded to the distal or second end 628
of the cable lacing tape 614 that extends from the head
assembly 612, as best seen in FIGS. 36 and 37. As with
the prior examples, the tip 626 helps to prevent the braid-
ed filaments of the cable lacing tape 614 from becoming
unraveled, and facilitates insertion of the second end 628
of the cable lacing tape 614 through the head assembly
612.
[0061] 000151 As best seen in FIG. 34, the body 616
of the head assembly 612 has a rear surface 630, a front
surface 632, a top surface 634, a bottom surface 636,
and a passageway 638 having an entrance opening 640
and an exit opening 642. The passageway 638 through
the body 616 includes the lower surface 644, and a re-
cess 646 in which the cable lacing tape 614 can be seen.
The body 616 also includes side walls 674, each having
a recess 676 toward the front to receive a pivot pin 678
and a recess 680 toward the rear that receives a locking
extension 660 that extends from the side of the retainer
618. Each recess 680 provides an undercut surface 682
for locking engagement with locking extension 660 on
the retainer 618. The inner side of the side walls 674 also
have a ramped surface 684 that is used in allowing the
locking extensions 660 to force and deflect the side walls
674 slightly outward as the locking extensions 660 move
downward through the body 616 to come to rest in a
locked position in engagement with the undercuts 682.
[0062] 000152 The retainer 618 includes a base por-
tion 690 having a bore 692 through which the pivot pin
678 extends, thereby pivotally connecting the retainer
618 to the body 616. The retainer 618 also includes a
handle portion 694 by which it may be manipulated to
pivot from the unlocked, ready position shown in FIGS.
34-36 to the locked position shown in FIG. 37. A central
portion 696 bridges between the base portion 690 and
the handle portion 694, creating an opening 697 in the
retainer 618, while allowing the body 616 to have side
openings 698 for expansion of the compressed cable lac-
ing tape 614 and avoiding interference between the re-
tainer 618 and the side walls 674 of the body 616.
[0063] 000153 Thus the retainer 618 is pivotable from
an unlocked, ready position to a locked position. When
unlocked and rotated to be perpendicular to the normal
path of the cable lacing tape 614, the retainer 618 is in
a ready position and permits insertion of the cable lacing
tape 614 through the passageway 638 in the body 616
to the exit opening 642, where the second end of the
cable lacing tape 614 may be grasped and rerouted to
go over the base portion 690 of the retainer 618 and
rearward through the opening 697 in the retainer 618. As
the cable lacing tape 618 extends rearward and above
the body 616, the retainer 618 may be pivoted downward
toward the body 616, which causes the cable lacing tape

614 to be forced downward by the handle portion 694
and into engagement with the portion extending forward
through the passageway 638. The cable lacing tape 614
also then becomes wrapped around the handle portion
694 and redirected upward as the retainer reaches the
locked position and the cable lacing tape 614 engages
the inner surface 650 of a rear wall 652 of the body 616,
as best seen in FIGS. 36 and 37. The path of the cable
lacing tape 614 through the body 616 and around the
various portions of the retainer 618 cause the retainer
618 to act as a cam latch mechanism which tends to be
self-binding or self-tightening as further tension is applied
to the cable lacing tape 614 that enters the entrance
opening 640 in the body 616 of the head assembly 612.
[0064] 000154 The cable lacing tie device 610 is easily
and quickly installed. This is achieved by locating the
head assembly 612 at or near a plurality of objects to be
held together by the cable lacing tie device 610. The sec-
ond portion of the cable lacing tape 614 is then moved
to a position looped around the plurality of objects, in a
plane that is generally perpendicular to the longest axis
of the objects, and the second portion of the cable lacing
tape 614 is further moved to a position wherein it engages
and is retained within the head assembly 612. In this
seventh example, this is achieved by the routing shown
in FIGS. 34-37, starting with the retainer 618 in an up-
ward, ready position, by moving the distal or second end
628 with the tip 626 to the entrance opening 640 in the
rear surface 630 of the body 616 of the head assembly
612. The tip 626 then is inserted into the entrance open-
ing 640 and fed through the passageway 638 in the body
616 until the tip 626 extends outward and forward from
the exit opening 642 in the front face 632 of the body
616. The tip 626 is then grasped and the cable lacing
tape 614 is pulled until it has reached a desired level of
tightness or tension.
[0065] 000155 As the portion of the cable lacing tape
614 that is extending forward of the exit opening 642 is
being pulled, a further more proximal length of the cable
lacing tape 614 continues to pass through the passage-
way 638 and eventually the tension in the cable lacing
tape 614 tends to pull the cable lacing tape 614 toward
the center of the plurality of objects to be held together,
and therefore, into more forceful engagement with the
protrusions 625 on the lower surface 644 in the body 616.
The tip 626 is then rerouted rearward over the top of the
base portion 690 of the retainer 618 and rearward through
the opening 697 in the retainer 618. The tip 626 is then
routed further rearward, under the handle portion 694 of
the retainer 618 and then to extend upward, being further
pinched between the handle portion 694 and the inner
surface 650 of the rear wall 652 of the body 616 when
the retainer 618 is pivoted to the locked position shown
in FIG. 37. At this point, the protrusions 624 on the re-
tainer 618, as well as the protrusions 625 on the body
616 of the head assembly 612 serve to provide increased
compressive force to assist in holding a second portion
of the cable lacing tape 614 within the head assembly
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612. The protrusions 624, 625 and other surfaces of the
head assembly 612 that engage the cable lacing tape
614, as well as the engagement with itself as it passes
back through a portion of the passageway 638 do not
present a destructive holding environment, as with prior
art barbs that would cut into flat plastic cable tie straps.
Thus, in the installed and locked position, two portions
of the cable lacing tape 614 are retained within the head
assembly 612, with a first portion retained within the head
assembly 612 in a first general direction and a second
portion retained within the head assembly 612 in a sec-
ond general direction, where the first and second general
directions are substantially perpendicular. As with the pri-
or examples, the excess cable lacing tape 614 extending
from the head assembly 612 may be trimmed and if one
is concerned about the potential unraveling of the cable
lacing tape 614, then any of the previously discussed
structures or methods may be employed.
[0066] 000156 Among other variations from the prior
examples, an eighth example cable lacing tie device 710
is illustrated in FIGS. 40-45. This example cable lacing
tie device 710 is constructed of similar materials and us-
ing similar techniques as described with respect to the
prior examples. This example cable lacing tie device 710
includes a head assembly 712 and a length of cable lac-
ing tape 714. The head assembly 712 includes a molded
body 716, and a retainer 718 that is shown in this example
as a separate piece that is not connected to the body 716
until it is installed in a locked position. As best seen in
FIG. 42, the head assembly 712 has a rear surface 730,
a front surface 732, a top surface 734, and a bottom sur-
face 736. The body 716 includes a wedge-shaped central
opening 717, having a lower surface 744. The body fur-
ther includes side walls 774 having openings 780, which
provide undercuts 784. A first portion 722 of the cable
lacing tape 714 is molded within the body 716 of the head
assembly 712, with a second portion extending outward
from the head assembly 712. For ease of manipulation
and to prevent unraveling, the cable lacing tape includes
a molded tip 726 at a distal or second end 728.
[0067] 000157 The retainer 718 is installed and held
within the head assembly 712 by engagement with the
cable lacing tape 714 and compression. The retainer 718
is configured to be a compression member for insertion
into the wedge-shaped central opening 717. The retainer
718 further includes a main body 720 and an extension
721. The main body 720 includes locking extensions 760
extending laterally outward therefrom. The locking ex-
tensions 760 are configured with a ramped surface 762
to assist in deflecting side walls 774 of the body 716 as
the locking extensions 760 are moved toward engage-
ment with the undercuts 784 provided by the openings
780. The extension 721 has integrally molded protrusions
724, in the form of laterally extending ribs, on its upper
and lower surfaces. Much like with the prior example ca-
ble lacing tie device 610, the protrusions 724 provide a
localized increased compressive forces to the second
portion of the cable lacing tape 714 to engage and be

retained within the head assembly 712.
[0068] 000158 Thus, the head assembly 712 is used
in a manner similar to the previous examples, however,
as noted above, the cable lacing tape 714 does not ex-
tend through a passage in the head assembly 712, but
rather the cable lacing tape 714 is routed over the top
surface 734 of the body 716 and thereby engages and
is held within the head assembly 712 by insertion of the
retainer 718 until the locking extensions 760 engage the
undercuts 784 and the retainer 718 reaches a locked
position, as best seen in FIGS. 42-44.
[0069] 000159 Accordingly, the head assembly 712
and cable lacing tape 714 may be treated in a manner
similar to the previous examples to hold together a plu-
rality of objects by locating the head assembly 712 at or
near the plurality of objects, moving a second portion of
the cable lacing tape 714 to a position looped around the
plurality of objects, and then moving the second portion
of the cable lacing tape 714 to a position wherein the
second portion of the cable lacing tape engages and is
retained within the head assembly 712. This is accom-
plished by routing the cable lacing tape 714 over the body
716, and pulling to tighten the cable lacing tie device 710
around the plurality of objects. The retainer 718 then is
inserted into the wedge-shaped opening 717 in the body
716 until it reaches the locked position. Thus, as with the
prior examples, when installed, first and second portions
of the cable lacing tape 714 are retained within the head
assembly 712, with a first portion retained in a first gen-
eral direction and a second portion retained within the
head assembly 712 in a second general direction, where
the first and second general directions are substantially
parallel. Also, optionally, any excess length of cable lac-
ing tape 714 extending from the head assembly 712 may
be removed by cutting the cable lacing tape 714, if de-
sired. As previously described with respect to prior ex-
amples, structures and methods of preventing unraveling
of the cable lacing tape 714 may be employed.
[0070] 000160 Turning to FIGS. 46-51, a ninth exam-
ple cable lacing tie device 810 is illustrated. The cable
lacing tie device of these figures is an embodiment of the
invention. This example cable lacing tie device 810 may
be constructed of similar materials and by using similar
construction techniques as described with respect to the
prior examples, and includes a head assembly 812 and
a length of cable lacing tape 814. The head assembly
812 includes a molded body 816, and a retainer 818 that
also serves as a compression member, which will be re-
ferred to hereinafter as the retainer 818. The retainer 818
is shown in this example as being generally wedge-
shaped and coupled to the body 816 by being formed
integrally with the body 816 and having arms 820 on the
sides of the retainer 818 that connect it to the body 816.
The arms 820 are constructed to hold the retainer 818 in
an unlocked, ready position, until the cable lacing tie de-
vice 810 is installed.
[0071] 000161 The head assembly 812 has a rear sur-
face 830, a front surface 832, a top surface 834, a bottom
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surface 836 and a passageway 838 having a first opening
840 in the front surface 832 for entering and exiting the
passageway 838, and a second opening 842 in the rear
surface 830 for looping the cable lacing tape 814 around
the retainer 818 and back through the passageway 838.
In this example, a first portion 822 of the cable lacing
tape 814 is retained in the body 816 of the head assembly
812, such as by insert-molding or by other methods of
connection, as discussed with respect to prior examples.
A second portion 824 of the cable lacing tape 814 extends
outward from the front surface 832 of the head assembly
812, opposite the direction in which the retainer 818 ex-
tends from the head assembly 812 when in the unlocked
position. Thus, the retainer 818 is held in a position ex-
tending rearward through the looping opening 842 in the
rear surface 830 by the arms 820.
[0072] 000162 In this example, the passageway 838
is generally tapered or wedge-shaped with an upper wall
850, a lower wall 852 and side walls 854. The retainer
818 has an upper surface 856 and a lower surface 858,
which include locking protrusions or extensions 860. In
this example, the locking extensions 860 are configured
to cooperate with locking recesses or detents 862 in the
upper and lower walls 850, 852 of the passageway 838.
It will be appreciated that, in any of the examples having
locking protrusions or extensions and corresponding
locking recesses or detents, such locking structures
could be located with respect to any of the respective
opposed outer surfaces of the compression member or
retainer, or the inner surfaces of the passageway through
the body, and that such structures may be configured so
as to have a single, or at least one locking extension and
detent, or a plurality of such locking structures, such as
the pairs that are shown in the present example. Thus,
each of the retainer and the body may include at least
one complementary locking member that is engaged
when the retainer is moved to the locked position.
[0073] 000163 The arms 820 are configured to hold
the retainer 818 to permit easy installation of the cable
lacing tie device 810. It further will be appreciated that in
any of the examples having such arm structures, the arms
could be located with respect to any of the corresponding
outer surfaces of the retainer or inner surfaces of the
passageway through the body that are opposed to each
other, and may be integrally molded with the body and
retainer, as is shown in this example according to the
invention, or the body and retainer could be separately
formed and then joined in a head assembly, as is shown
and described below in connection with the example of
FIGS. 58-62, which is not according to the invention.
These alternatives also could be utilized with respect to
any of the other examples that include a retainer that can
be moved from an unlocked position at least partially ex-
tending from a body of a head assembly to a locked po-
sition advanced further into the body. 000164 When de-
siring to use the cable lacing tie device 810 to hold to-
gether a plurality of objects, the head assembly 812 is
moved to a position at or near a plurality of objects, such

as a group of wires W to form a bundle B, located gen-
erally perpendicular to the first portion 822 and along the
front surface 832 of the head assembly 812. The end 828
of the second portion 824 of the cable lacing tape 814 is
moved to be looped around the plurality of objects and
passed through the first opening 840 in the front surface
832, and then between the lower wall 852 of the pas-
sageway 838 and the lower surface 858 of the retainer
818, so as to extend rearward from the second opening
842. With the second portion 824 engaging the head as-
sembly 812, the end 828 of the second portion 824 of
the cable lacing tape 814 then is routed over the rear of
the retainer 818 and passed back through the second
opening 842 in the rear surface 830 and between the
upper wall 850 of the passageway 838 and the upper
surface 856 of the retainer 818. The end 828 then extends
forward through the first opening 840 where it can be
grasped and pulled by the user.
[0074] 000165 When the end 828 of the cable lacing
tape 814 is pulled, any slack is taken up as the second
portion 824 of the cable lacing tape 814 moves through
the head assembly 812 and around the retainer 818. The
cable lacing tape 814 is tightened in this manner until the
pulling force exceeds the strength of the arms 820 that
connect the sides of the retainer 818 to the body 816.
The arms 820 are constructed so as to then break and
permit the retainer 818 to advance forward to a locked
position, as shown in FIGS. 50-51. In the locked position,
the locking extensions 860 on the retainer 818 reach the
detents 862 in the upper and lower walls 850, 852 of the
passageway 838. In this way, the cable lacing tie device
810 is configured for a method of use where tightening
the cable lacing tape 814 drives the retainer 818 from an
unlocked, ready or open position to a locked, closed po-
sition. In the locked position, a portion of the cable lacing
tape 814 that extends from the head assembly 812 is
looped back through and retained in the head assembly
812 as it is compressed between the upper and lower
surfaces 856, 858 of the retainer 818 and the respective
opposing upper and lower walls 850, 852 of the passage-
way 838. 000166 Having the retainer 818 held in the un-
locked position, spaced from the upper and lower walls
850, 852 of the passageway 838, reduces the need for
a molded tip on the end 828, because the end 828 may
easily be threaded through the head assembly 812 and
around the retainer 818. Further, although a molded tip
may be provided, as described with respect to prior ex-
amples, it is not required to avoid unraveling if the end
828 is trimmed to a shorter length after the retainer 818
has reached a locked position, because the cable lacing
tape 814 would not be able to unravel while compressed
within the head assembly 812. Indeed, once in the locked
position, the wedge-shaped engagement of the retainer
818 is adapted to be self-tightening, and the threading
around the retainer 818 will cause the retainer 818 to
urge the cable lacing tape 814 into a further compressed
and therefore more securely retained position if the plu-
rality of objects pulls on the cable lacing tape 814.

35 36 



EP 2 967 201 B1

20

5

10

15

20

25

30

35

40

45

50

55

[0075] 000167 It will be appreciated that the first por-
tion of the cable lacing tape may not be retained initially
within the head assembly, but only after being passed
through a passageway in the head assembly and after a
retainer has been manipulated or moved into a locked
position. Also, with respect to any of the example em-
bodiments herein that have a first portion of a cable lacing
tape retained in a head assembly in a fixed manner prior
to passing a second portion of the cable lacing tape
through the head assembly, it will be understood that
such devices may be configured to have the second por-
tion of the cable lacing tape extend from the head as-
sembly from the same surface through which the second
portion will be routed to pass through the head assembly,
or may extend from other than the surface through which
the second portion will be routed to pass through the
head assembly.
[0076] 000168 An example of a device exhibiting such
an alternative direction for extension of the second por-
tion of the cable lacing tape from the head assembly is
provided when comparing the ninth example cable lacing
tie device 810 to a tenth example cable lacing tie device
810’, which is illustrated in FIGS. 52-53. The cable lacing
tie device of these figures is an embodiment of the in-
vention. The tenth example cable lacing tie device 810’
may be constructed of similar materials and by using sim-
ilar construction techniques as described with respect to
the prior examples, but more specifically, its components
are configured in the same way as the ninth example
cable lacing tie device 810 in FIGS. 46-51, except that
the second portion 824 of the cable lacing tape 814 ex-
tends rearward from the rear surface 830 of the head
assembly 812, instead of forward from the front surface
832. Thus, the second portion 824 of the cable lacing
tape 814 extends from the head assembly 812 in the
same direction that the retainer 818, which also serves
as a compression member, is extending from the head
assembly 812 when in the unlocked, ready position.
[0077] 000169 In use, the cable lacing tie device 810’
is positioned at or near the plurality of objects to be
grouped, such as the wires W to be formed into a bundle
B, which with this example are positioned along the bot-
tom surface 836 of the head assembly 812, so as to be
generally parallel to the first portion 822 of the cable lac-
ing tape 814. This configuration may require a slightly
longer piece of the second portion 824 of the cable lacing
tape 814 to be used when looping around the plurality of
objects, but it also may facilitate easier handling of the
cable lacing tie device 810’ with respect to feeding the
end 828 of the second portion 824 through the head as-
sembly 812 and pulling the end 828 until the arms 820
on the sides of the retainer 818 break and allow the re-
tainer 818 to move to a locked, closed position, in the
same manner as described above with respect to the
ninth example cable lacing tie device 810. This also may
permit easier access to the end 828 if the user wishes to
trim away the portion of the cable lacing tape 814 that
would be extending from the head assembly 812, once

installed. Thus, the cable lacing tie device 810’ similarly
is configured for a method of use where tightening the
cable lacing tape 814 drives the retainer 818 from an
unlocked, ready or open position to a locked or closed
position. Once in the locked position, the wedge-shaped
engagement of the retainer 818 is adapted to be self-
tightening, as described with respect to the ninth exam-
ple.
[0078] 000170 Turning to FIGS. 54-55, an eleventh ex-
ample cable lacing tie device 910 is illustrated. The cable
lacing tie device of these figures is an embodiment of the
invention. example cable lacing tie device 910 may be
constructed of similar materials and by using similar con-
struction techniques as described with respect to the prior
examples, and includes a head assembly 912 and a
length of cable lacing tape 914. The head assembly 912
includes a molded body 916, and a retainer 918 that also
serves as a compression member and which will be re-
ferred to hereinafter as the retainer 918. The retainer 918
shown in this example is of the same generally wedge-
shaped configuration as in the prior ninth and tenth ex-
amples, and is similarly coupled to the body 916 by arms
920 that are formed integrally with the body 916 and re-
tainer 918. The body 916 and retainer 918 differ from
those of the prior two examples in that a first portion 922
of the cable lacing tape 914 is insert-molded within the
retainer 918 instead of within the body 916. As with the
prior two examples, the arms 920 on the sides of the
retainer 918 connect it to the body 916 and hold the re-
tainer 918 in an unlocked, ready position, until the cable
lacing tie device 910 is installed. It will be appreciated
that the retainer and body of the head assembly alterna-
tively may be formed as separate pieces, as in the ex-
ample discussed below and shown in FIGS. 58-62.
[0079] 000171 The head assembly 912 has a rear sur-
face 930, a front surface 932, a top surface 934, a bottom
surface 936 and a passageway 938 having a first opening
940 in the front surface 932 for entering and exiting, and
a second opening 942 in the rear surface 930 to permit
the end 928 to be looped over the retainer 918 and
passed back through the passageway 938. As noted
above, the first portion 922 of the cable lacing tape 914
is retained in the head assembly 912 of this example by
being insert-molded into the retainer 918, instead of the
body 916. Accordingly, a second portion 924 of the cable
lacing tape 914 extends forward from the retainer 918
and outward from the passageway 938 in the head as-
sembly 912, opposite the direction in which the retainer
918 extends from the head assembly 912 when in the
unlocked position. As with the prior two examples, the
retainer 918 is held in a position extending rearward
through the looping opening 942 in the rear surface 930
by the arms 920.
[0080] 000172 As with the prior two examples, the pas-
sageway 938 is generally tapered or wedge-shaped with
an upper wall 950, a lower wall 952 and side walls 954.
The retainer 918 has an upper surface 956 and a lower
surface 958, which include locking extensions 960. The
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locking extensions 960 are configured to cooperate with
locking recesses or detents 962 in the upper and lower
walls 950, 952 of the passageway 938. As noted previ-
ously, the retainer and body could have at least one, or
a single corresponding complementary locking extension
and recess or detent that is engaged when the retainer
is moved to the locked positoni, although this example
includes two.
[0081] 000173 The arms 920 are configured to hold
the retainer 918 to permit easy installation of the cable
lacing tie device 910. It will be appreciated that the arms
could be located with respect to any of the corresponding
outer surfaces of the retainer or inner surfaces of the
passageway through the body that are opposed to each
other, and may be integrally molded with the body and
retainer, as is shown in this example, or the body and
retainer could be separately formed and then joined in a
head assembly, as is shown and described below in con-
nection with the example of FIGS. 58-62.
[0082] 000174 Similar to the ninth example, the head
assembly 912 is moved to a position at or near a plurality
of objects, located generally along the front surface 832
of the head assembly 912. However, the end 928 of the
second portion 924 of the cable lacing tape 914 would
be moved to be looped over the top of and around the
plurality of objects and then passed through the first
opening 940 in the front surface 932, and then between
the lower wall 952 of the passageway 938 and the lower
surface 958 of the retainer 918, so as to extend rearward
from the second opening 942. With the second portion
924 engaging the head assembly 912, the end 928 of
the second portion 924 of the cable lacing tape 914 then
is routed over the rear of the retainer 918 and passed
back through the second opening 942 in the rear surface
930 and between the upper wall 950 of the passageway
938 and the upper surface 956 of the retainer 918. The
end 928 then extends forward through the first opening
940 where it can be grasped and pulled by the user.
[0083] 000175 Upon pulling the end 928 of the cable
lacing tape 914, any slack is taken up as the second
portion 924 of the cable lacing tape 914 moves through
the head assembly 912 and around the retainer 918, until
the pulling force exceeds the strength of the arms 920,
breaking the arms 920 and driving the retainer 918 for-
ward to a locked position, similar to that shown with the
ninth example in FIGS. 50-51. In the locked position, the
locking extensions 960 on the retainer 918 reach the de-
tents 962 in the upper and lower walls 950, 952 of the
passageway 938. In this way, the cable lacing tie device
910 is configured for a method of use where tightening
the cable lacing tape 914 drives the retainer 918 from an
unlocked, ready or open position to a locked or closed
position. In the locked position, a portion of the cable
lacing tape 914 that extends from the head assembly 912
is looped back through and retained in the head assembly
912 as it is compressed between the upper and lower
surfaces 956, 958 of the retainer 918 and the respective
opposing upper and lower walls 950, 952 of the passage-

way 938. The pre-installation positioning of the retainer
918 and the compression applied to the cable lacing tape
914 within the head assembly 912 when in a locked po-
sition, reduces the need for a molded tip on the end 828,
for similar reasons to those previously discussed with
respect to the ninth example cable lacing tie device 810.
The present cable lacing tie device 910 includes the same
advantageous wedge-shaped engagement of the retain-
er 918, so as to be self-tightening, with the threading of
the second portion 924 of the cable lacing tape 914
around the retainer 918 and its tendency to urge the cable
lacing tape 914 into a further compressed and therefore
more securely retained position if the plurality of objects
pulls on the cable lacing tape 914.
[0084] 000176 A twelfth example cable lacing tie de-
vice 1010 is illustrated in FIGS. 56-57. The cable lacing
tie device of these figures is an embodiment of the in-
vention. The example cable lacing tie device 1010 may
be constructed of similar materials and by using similar
construction techniques as described with respect to the
prior examples, and includes a head assembly 1012 and
a length of cable lacing tape 1014. The head assembly
1012 includes a molded body 1016, and a retainer 1018
that also serves as a compression member and which
will be referred to hereinafter as the retainer 1018. The
retainer 1018 shown in this example is of the same gen-
erally wedge-shaped configuration as in the prior ninth
example, and is similarly coupled to the body 1016 by
arms 1020 that are formed integrally with the body 1016
and retainer 1018. The body 1016 differs from the body
816 of the ninth example in that a first portion of the cable
lacing tape 1014 is not insert-molded therein. Instead of
being retained in the head assembly 1012 by being insert-
molded, both a first portion 1022 and a second portion
1024 of the cable lacing tape 1014 are retained in the
head assembly 1012 by being compressed between the
retainer 1018 and the body 1016. As with the ninth ex-
ample, the arms 1020 on the sides of the retainer 1018
connect it to the body 1016 and hold the retainer 1018
in an unlocked, ready position, until the cable lacing tie
device 1010 is installed.
[0085] 000177 The head assembly 1012 has a rear
surface 1030, a front surface 1032, a top surface 1034,
a bottom surface 1036 and a passageway 1038 having
a first opening 1040 in the front surface 1032 for entering
and exiting the passageway 1038, and a second opening
1042 in the rear surface 1030 to allow the ends of the
cable lacing tape 1014 to be looped or routed over the
retainer 1018 and passed back through the passageway
1038. As with the ninth example, the passageway 1038
is generally tapered or wedge-shaped with an upper wall
1050, a lower wall 1052 and side walls 1054. The retainer
1018 has an upper surface 1056 and a lower surface
1058, which include locking extensions 1060. The locking
extensions 1060 are configured to cooperate with locking
recesses or detents 1062 in the upper and lower walls
1050, 1052 of the passageway 1038. The arms 1020 are
configured to hold the retainer 1018 to permit easy in-
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stallation of the cable lacing tie device 1010.
[0086] 000178 Similar to the ninth example, to install
the cable lacing tie device 1010, the head assembly 1012
is moved to a position at or near a plurality of objects,
such as wires W that are to be formed into a bundle B.
The second portion 1024 of the cable lacing tape 1014
is looped around the plurality of objects, and the first and
second portions 1022, 1024 of the cable lacing tape 1014
are directed rearward through the first opening 1040 and
moved through the head assembly 1012 between the
lower wall 1052 of the body 1016 and the lower surface
1058 of the retainer 1018. Both the first and second por-
tions 1022, 1024 of the cable lacing tape 1014 are routed
over the rear of the retainer 1018 and then forward
through the second opening 1042 in the body 1016 and
between the upper wall 1050 of the passageway 1038
and the upper surface 1056 of the retainer 1018 that is
extending from the rear surface 1030 of the head assem-
bly 1012 when in the unlocked position. The end 1028
of the second portion 1024, as well as the end of the first
portion 1022, then extend forward through the first open-
ing 1040 where they can be grasped and pulled by the
user.
[0087] 000179 Upon pulling the free ends of the cable
lacing tape 1014, any slack is taken up as to both the
first and second portions 1022, 1024 of the cable lacing
tape 1014 as they move through the head assembly 1012
and around the retainer 1018, until the pulling force ex-
ceeds the strength of the arms 1020, breaking the arms
1020 and driving the retainer 1018 forward to a locked
position, similar to that shown with the ninth example in
FIGS. 50-51. In the locked position, the locking exten-
sions 1060 on the retainer 1018 reach the detents 1062
in the upper and lower walls 1050, 1052 of the passage-
way 1038. In this way, the cable lacing tie device 1010
is configured for a method of use where tightening the
cable lacing tape 1014 drives the retainer 1018 from an
unlocked, ready or open position to a locked or closed
position. In the locked position, a portion of the cable
lacing tape 1014 extends from the head assembly 1012
and the ends are routed through and retained in the head
assembly 1012 as they are compressed between the re-
tainer 1028 and the body 1016.
[0088] 000180 The pre-installation positioning of the
retainer 1018 and the compression applied to the cable
lacing tape 1014 within the head assembly 1012 when
in a locked position, reduces the need for a molded tip
on the ends of the cable lacing tape 1014, for similar
reasons to those previously discussed with respect to
the end 828 in the ninth example cable lacing tie device
810. The present cable lacing tie device 1010 includes
the same advantageous wedge-shaped engagement of
the retainer 1018, so as to be self-tightening, with the
threading of the first and second portions 1022, 1024 of
the cable lacing tape 1014 around the retainer 1018 and
its tendency to urge the cable lacing tape 1014 into a
further compressed and therefore more securely re-
tained position if the plurality of objects pulls on the cable

lacing tape 1014. It will be appreciated that the previously
discussed alternative configurations for the construction
of the locking features and arms between the corre-
sponding compression member or retainer and the body
may be utilized with this example device, as well. Thus,
each of the retainer and the body may include at least
one complementary locking member that is engaged
when the retainer is moved to the locked position.
[0089] 000181 Turning to FIGS. 58-62, a thirteenth ex-
ample cable lacing tie device 1110 is illustrated. This ex-
ample cable lacing tie device 1110 includes a head as-
sembly 1112 and a cable lacing tape 1114. The compo-
nents may be constructed of similar materials and by
using similar construction techniques as described with
respect to the ninth example, but more specifically, its
components are configured similarly to those of the ninth
example cable lacing tie device 810 in FIGS. 46-51, ex-
cept that the compression member or retainer 1118 is
not integrally molded with the body 1116 of the head as-
sembly 1112. Instead, the retainer 1118 is a separate
component from the body 1116, having arms 1120 that
engage the body 1116, with the retainer 1118 being mov-
able between an unlocked, ready or open position and a
locked or closed position.
[0090] 000182 The head assembly 1112 has a rear
surface 1130, a front surface 1132, a top surface 1134,
a bottom surface 1136 and a passageway 1138 having
a first opening 1140 in the front surface 1132 for entering
and exiting the passageway 1238, and a second opening
1142 in the rear surface 1130 to allow the cable lacing
tape to be passed over the rear of the retainer 1118 and
passed back through the passageway 1138. A first por-
tion 1122 of the cable lacing tape 1114 is retained in the
body 1116 of the head assembly 1112, such as by insert-
molding or by other methods of connection, as discussed
with respect to prior examples. A second portion 1124 of
the cable lacing tape 1114 extends outward from the front
surface 1132 of the head assembly 1112, opposite the
direction in which the retainer 1118 extends from the
head assembly 1112 when in the unlocked position.
Thus, the retainer 1118 is held in a position extending
rearward through the looping opening 1142 in the rear
surface 1130 by the arms 1120.
[0091] 000183 As noted previously, it will be appreci-
ated that the first portion of the cable lacing tape alter-
natively may not be retained initially within the head as-
sembly, but only after being passed through a passage-
way in the head assembly and after a retainer has been
manipulated or moved into a locked position. Also, with
respect to any of the example embodiments herein that
have a first portion of a cable lacing tape retained in a
head assembly in a fixed manner prior to passing a sec-
ond portion of the cable lacing tape through the head
assembly, it will be understood that such devices may
be configured to have the second portion of the cable
lacing tape extend from the head assembly from the
same surface through which the second portion will be
routed to pass through the head assembly, or may extend
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from other than the surface through which the second
portion will be routed to pass through the head assembly.
[0092] 000184 In this example, similar to the ninth ex-
ample, the passageway 1138 is generally tapered or
wedge-shaped with an upper wall, a lower wall 1152 and
side walls 1154. The retainer 1118 has an upper surface
1156 and a similar lower surface, which each include a
locking extension 1160. The locking extensions 1160 are
configured to cooperate with locking recesses or detents
1162 in the upper wall and the lower wall 1152 of the
passageway 1138. The arms 1120 are configured to en-
gage detents 1170 located in the side walls 1154 of the
passageway 1138 near the rear of the body 1116, which
hold the retainer 1118 in an unlocked position extending
from the rear surface 1130 of the head assembly 1112,
as shown in FIGS. 58-60. The body 1116 also includes
detents 1172 located in the side walls 1154 of the pas-
sageway 1138 near the front of the body 1116, which
hold the retainer 1118 in a locked position within the body
1116 of the head assembly 1112, as shown in FIGS.
61-62. It will be appreciated that, in any of the examples
having locking protrusions or extensions and corre-
sponding locking recesses or detents, such locking struc-
tures could be located with respect to any of the respec-
tive opposed outer surfaces of the compression member
or retainer, or the inner surfaces of the passageway
through the body, and that such structures may be con-
figured so as to have a single, or at least one locking
extension and detent, or a plurality of such locking struc-
tures, such as the pairs that are shown in the present
example. Thus, each of the retainer and the body may
include at least one complementary locking member that
is engaged when the retainer is moved to the locked po-
sition.
[0093] 000185 Having the retainer 1118 held in the un-
locked position permits easy installation of the cable lac-
ing tie device 1110. The head assembly 1112 may be
moved to a position at or near a plurality of objects, such
as a group of wires W to form a bundle B, located gen-
erally perpendicular to the first portion 1122 and along
the front surface 1132 of the head assembly 1112. The
end 1128 of the second portion 1124 of the cable lacing
tape 1114 is moved to be looped around the plurality of
objects and passed through the first opening 1140 in the
front surface 1132, and then between the lower wall 1152
of the passageway 1138 and the lower surface of the
retainer 1118, so as to extend rearward from the second
opening 1142. With the second portion 1124 engaging
the head assembly 1112, the end 1128 of the second
portion 1124 of the cable lacing tape 1114 then is routed
over the rear of the retainer 1118 and fed back through
the looping opening 1142 in the rear surface 1130 and
between the upper wall of the passageway 1138 and the
upper surface 1156 of the retainer 1118. The end 1128
then extends forward through the first opening 1140
where it can be grasped and pulled by the user.
[0094] 000186 When the end 1128 of the cable lacing
tape 1114 is pulled, any slack is taken up as the second

portion 1124 of the cable lacing tape 1114 moves through
the head assembly 1112 and around the retainer 1118.
The cable lacing tape 1114 is tightened in this manner
until the pulling force exceeds the resistance of the arms
1120 on the sides of the retainer 1118 to stay within the
detents 1170. The arms 1120 may be constructed so as
to break or to simply move out of the rearward detents
1170 and to permit the retainer 1118 to advance forward
until whatever is left of the arms 1120 reach and engage
the forward detents 1172, and achieve the locked posi-
tion shown in FIGS. 61-62. It will be appreciated that the
arms could be located with respect to any of the corre-
sponding outer surfaces of the retainer or inner surfaces
of the passageway through the body that are opposed
to each other.
[0095] 000187 In the locked position, the locking ex-
tensions 1160 on the upper surface 1156 and the lower
surface of the retainer 1118 also reach the detents 1162
in the upper wall and in the lower wall 1152 of the pas-
sageway 1138. In this way, the cable lacing tie device
1110 is configured for a method of use where tightening
the cable lacing tape 1114 drives the retainer 1118 from
an unlocked, ready or open position to a locked, closed
position. In the locked position, a portion of the cable
lacing tape 1114 that extends from the head assembly
1112 is looped back through and retained in the head
assembly 1112 as it is compressed between the upper
surface 1156 and lower surface of the retainer 1118 and
the respective opposing upper wall and lower wall 1152
of the passageway 1138.
[0096] 000188 Having the retainer 1118 held in the un-
locked position, spaced from the upper wall and lower
wall 1152 of the passageway 1138, reduces the need for
a molded tip on the end 1128, because the end 1128
may easily be threaded through the head assembly 1112
and around the retainer 1118. Further, although a molded
tip may be provided, as described with respect to prior
examples, it is not required to avoid unraveling if the end
1128 is trimmed to a shorter length after the retainer 1118
has reached a locked position, because the cable lacing
tape 1114 would not be able to unravel while compressed
within the head assembly 1112. Indeed, once in the
locked position, the wedge-shaped engagement of the
retainer 1118 is adapted to be self-tightening, and the
threading around the retainer 1118 will cause the retainer
1118 to urge the cable lacing tape 1114 into a further
compressed and therefore more securely retained posi-
tion if the plurality of objects pulls on the cable lacing tape
1114.
[0097] 000189 Turning to FIGS. 63-65, a fourteenth
example cable lacing tie device 1210 is illustrated. The
example cable lacing tie device 1210 may be constructed
of similar materials and by using similar construction
techniques as described with respect to the prior exam-
ples, and includes a head assembly 1212 and a length
of cable lacing tape 1214. The head assembly 1212 has
a rear surface 1230, a front surface 1232, a top surface
1234, and a bottom surface 1236.
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[0098] 000190 The head assembly 1212 includes a
molded body 1216, and a compression member or re-
tainer 1218 that is incorporated into the head assembly
1212, such as by being molded in place or by friction fit.
In this example, the retainer 1218 is configured as a de-
formable member having a passageway 1238 there-
through, having a first opening 1240 in the front surface
1232 and a second opening 1242 in the rear surface
1230, as may be seen in FIGS. 63-64. A first portion 1222
of the cable lacing tape 1214 is insert-molded within the
body 1216. A second portion 1224 of the cable lacing
tape 1214 then extends from the front surface 1232 of
the body 1216 to an end 1228.
[0099] 000191 The body 1216 and retainer 1218 differ
from those of the immediately preceding five examples
in that the retainer 1218 is not a wedge-shaped member
that is moved by pulling on the end 1228 of the cable
lacing tape 1214. The head assembly 1212 and retainer
1218 therefore permit the second portion 1224 of the
cable lacing tape 1214 to be freely moved within the pas-
sageway 1238, in either direction, prior to deformation of
the head assembly 1212, as shown in FIGS. 63-46. How-
ever, free movement along a portion of the cable lacing
tape 1214 ceases once the head assembly 1212, which
includes the body 1216 and corresponding retainer 1218,
is manipulated by use of a tool, so as to crimp the head
assembly 1212. As shown in FIG. 65, when crimped, the
second portion 1224 of the cable lacing tape 1214 is com-
pressed and retained in the head assembly 1212.
[0100] 000192 FIG. 65 also shows the second portion
1224 of the cable lacing tape 1214 extending from the
front surface 1232 of the head assembly 1212 in a first
direction, so as to permit the end 1228 to be looped
around a plurality of objects, and then routed in the op-
posite direction through the opening 1240 in the front
surface 1232, to pass through the passageway 1238 in
the head assembly 1212. However, it will be appreciated
that the end 1228 could have been routed so as to first
pass through the opening 1242 in the rear surface of the
head assembly. Alternatively, the second portion 1224
could have extended from the rear surface 1230 of the
head assembly 1212 and then could have been routed
through either the opening 1240 in the front surface 1232
or through the opening 1242 in the rear surface 1230 of
the head assembly 1212. In yet a further alternative, both
the first and second portions 1222, 1224 of the cable
lacing tape 1214 could initially be free to route through
the passageway 1238, either both from the same direc-
tion or in opposite directions, and then the head assembly
could be crimped by a tool to compress and retain first
and second portions of the cable lacing tape 1214 within
the head assembly 1212.
[0101] 000193 In the configuration shown in FIG. 65,
after passing the second portion 1224 through the pas-
sageway 1238, the end 1228 of the cable lacing tape
1214 may be pulled relative to the head assembly 1212
to remove any slack, as the second portion 1224 moves
through the passageway 1238 through the retainer 1218

in the head assembly 1212. Once the cable lacing tape
1214 has been pulled tight, a tool may be used to deform
the retainer 1218 by crimping, to move the retainer 1218
to a locked or compressed condition in which the retainer
1218 retains the second portion 1224 within the head
assembly 1212. It will be appreciated that if the first por-
tion 1222 were to start in a loose position and to be
passed through the passageway 1238, then it the first
portion 1222 also would be retained within the head as-
sembly 1212 upon crimping of the retainer 1218. The
cable lacing tie device 1210 may provide a light weight
device that may be constructed from any of the advan-
tageous materials discussed in relation to above exam-
ples, while presenting a structure that is fully assembled
and quite easy to use.
[0102] 000194 A fifteenth example cable lacing tie de-
vice 1310 is illustrated in FIGS. 66-68. The cable lacing
tie device of these figures is an embodiment of the in-
vention. This example cable lacing tie device 1310 in-
cludes a head assembly 1312 and a cable lacing tape
1314 having a length and first and second ends 1328,
1329. The components may be constructed of similar
materials and by using similar construction techniques
as described with respect to the prior examples. The head
assembly 1312 also includes a body 1316 and a com-
pression member or retainer 1318. In this example, the
retainer 1318 is integrally molded with the body 1316 of
the head assembly 1312, so as to be connected to the
body by small arms 1320 that are configured to hold the
retainer 1318 in the unlocked position shown in FIGS.
66-67, while also to be easily broken by hand if the re-
tainer 1318 is forced into the body 1316 and toward the
locked position shown in FIG. 68. It will, however, be
appreciated that the retainer could be separately formed
and then held in a position relative to the body by use of
protrusions or extensions and corresponding recesses
or detents, or other suitable means of connection that
will permit the retainer 1318 to be moved from an un-
locked to a locked position, as described above with re-
spect to other examples.
[0103] 000195 The head assembly 1312 has a rear
surface 1330, a front surface 1332, a top surface 1334,
a bottom surface 1336, a left side surface 1333, and a
right side surface 1335. The head assembly 1312 also
includes a passageway 1338 having a first opening 1340
in the front surface 1332 for exiting the passageway 1338,
and a second opening 1342 in the rear surface 1330 to
allow the first and second ends 1328, 1329 of the cable
lacing tape 1314 to be passed through the passageway
1338 below the retainer 1318. A first portion 1322 of the
cable lacing tape 1314 is retained in the body 1316 of
the head assembly 1312, such as by insert-molding or
by other methods of connection, as discussed with re-
spect to prior examples, although it will be appreciated
that the body 1316 could slidably engage the cable lacing
tape 1314 to retain a first portion 1322 within the body
1316 of the head assembly 1312. Moreover, with respect
to any of the example embodiments herein that have a
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first portion of a cable lacing tape retained in a head as-
sembly in a fixed manner prior to passing a second por-
tion of the cable lacing tape through the head assembly,
it will be understood that such devices may be configured
to have the second portion of the cable lacing tape extend
from the head assembly from the same surface through
which the second portion will be routed to pass through
the head assembly, or may extend from other than the
surface through which the second portion will be routed
to pass through the head assembly.
[0104] 000196 A second portion 1324 of the cable lac-
ing tape 1314 extends outward from the left side surface
1333 of the head assembly 1312, while a third portion
1326 of the cable lacing tape 1314 extends outward from
the right side surface 1335 of the head assembly. When
in the unlocked position, the retainer 1318 is held in a
position extending from the second opening 1342 in the
rear surface 1330 by the arms 1320.
[0105] 000197 In this example, somewhat similar to
some of the prior examples, the passageway 1338 gen-
erally includes an upper wall 1350, a lower wall 1352 and
side walls. The retainer 1318 has an upper surface 1356
and a lower surface 1358, with the upper and lower sur-
faces 1356, 1358 each including at least one locking pro-
trusion or extension 1360. The locking extensions 1360
are configured to cooperate with locking recesses or de-
tents 1362 in the walls 1350, 1352 of the passageway
1338. Thus, each of the retainer and the body may in-
clude at least one complementary locking member that
is engaged when the retainer is moved to the locked po-
sition.
[0106] 000198 The arms 1320 are configured to break
when the retainer 1318 is forced forward into the pas-
sageway 1338, where the retainer 1318 engages the sec-
ond and third portions 1324, 1326 of the cable lacing tape
1314, and the locking extensions 1360 engage the de-
tents 1362, as shown in FIG. 68. The locking extensions
and detents also are configured to resist reward move-
ment of a second or third portion of a cable lacing tape
that would be compressed between the retainer 1318
and the body 1316. It will be appreciated that in examples
having arm structures on a retainer, the arms could be
located with respect to any of the corresponding outer
surfaces of the retainer or inner surfaces of the passage-
way through the body that are opposed to each other,
and may be integrally molded with the body and retainer,
as in this example, or the body and retainer could be
separately formed and then joined in a head assembly,
as is shown and described above in connection with the
example of FIGS. 58-62.
[0107] 000199 Having the retainer 1318 held in the un-
locked position permits easy installation of the cable lac-
ing tie device 1310. The head assembly 1312 may be
moved to a position at or near a plurality of objects, such
as a group of wires to form a bundle. With the first portion
1322 of the cable lacing tape 1314 retained within the
head assembly 1312, the first and second ends 1328,
1329, which correspond with the second and third por-

tions 1324, 1326 of the cable lacing tape 1314 may be
moved to be looped around the plurality of objects and
to pass through the opening 1342 and through the pas-
sageway 1338 until they exit the opening 1340, generally
in a direction perpendicular to the first portion 1322 and
to an axis of the plurality of objects. With the second and
third portions 1324, 1326 engaging the head assembly
1312, the ends 1328, 1329 are then pulled to take up any
slack in and tighten the cable lacing tape 1314. The ends
1328, 1329 then extend forward from the first opening
1340 where they can be grasped and pulled by the user.
[0108] 000200 When the ends 1328, 1329 of the cable
lacing tape 1314 are pulled, any slack is taken up as the
second and third portions 1324, 1326 of the cable lacing
tape 1314 move through the head assembly 1312 and
past the retainer 1318. The cable lacing tape 1314 is
tightened in this manner until satisfactorily tensioned, and
then the retainer 1318 is manually moved forward, ex-
ceeding the force required to fracture the arms 1320 on
the retainer 1318 and causing the retainer 1318 to move
from the unlocked position extending from the passage-
way 1338 to the locked position within the passageway
1338. However, it will be appreciated that the force to
move the retainer into the locked position could be pro-
vided when a user pulls on the cable lacing tape, if the
cable lacing tie device is configured in a manner more
similar to some of the other examples that provide for
such movement.
[0109] 000201 The engagement of the locking exten-
sions 1360 with the locking detents 1362 hold the retainer
1318 in the locked position shown in FIG. 65, while also
compressing the second and third portions 1324, 1326
of the cable lacing tape 1314 between the lower surface
1358 of the retainer 1318 and the upper surface of the
lower wall 1352 of the body 1316. In general, the cable
lacing tie device 1302 likely would be provided with the
first portion 1322 retained within the head, loosely or fix-
edly, with the second and third portions 1324, 1326 ex-
tending from the head assembly 1312 separately or in a
manner joined so as to be adjacent each other at their
ends or along their length. While both ends 1328, 1329
may be moved through the head assembly 1312 to retain
both the second and third portions 1324, 1326 of the ca-
ble lacing tape 1314, it will be appreciated that either of
the second or third portions could be individually retained
within the head assembly 1312, if desired.
[0110] 000202 A sixteenth example cable lacing tie de-
vice 1410 is illustrated in FIGS. 69-72. The cable lacing
tie device of these figures is an embodiment of the in-
vention. This example cable lacing tie device 1410 in-
cludes a head assembly 1412 and a cable lacing tape
1414 having a length and first and second ends 1428,
1429. The components may be constructed of similar
materials and by using similar construction techniques
as described with respect to the prior examples and the
device 1410 is most similar to the fifteenth example de-
vice 1310 shown in FIGS. 66-68. The head assembly
1412 similarly includes a body 1416 and a compression
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member or retainer 1418, wherein the retainer 1418 is
integrally molded with the body 1416 of the head assem-
bly 1412, so as to be connected to the body by small
attachments members or arms 1420 that are configured
to hold the retainer 1418 in the unlocked position shown
in FIGS. 69-70, while also to be easily broken by hand if
the retainer 1418 is forced into the body 1416 and toward
the locked position shown in FIGS. 71-72. It will, however,
be appreciated that the retainer could be separately
formed and then held in a position relative to the body
by use of protrusions or extensions and corresponding
recesses or detents, or other suitable means of connec-
tion that will permit the retainer 1418 to be moved from
an unlocked to a locked position, as described above
with respect to other examples.
[0111] 000203 The head assembly 1412 has a rear
surface 1430, a front surface 1432, a top surface 1434,
a bottom surface 1436, a left side surface 1433, and a
right side surface 1435. The head assembly 1412 also
includes a passageway 1438 having a first opening 1440
in the front surface 1432 for exiting the passageway 1438,
and a second opening 1442 in the rear surface 1430 to
allow the first and second ends 1428, 1429 of the cable
lacing tape 1414 to be passed through the passageway
1438 below the retainer 1418. A first portion 1422 of the
cable lacing tape 1414 is retained in the body 1416 of
the head assembly 1412, such as by engaging a channel
1431 in the body 1416, although it will be appreciated
that the body 1416 could slidably engage the cable lacing
tape 1414 to retain a first portion 1422 within the body
1416 of the head assembly, as is alternatively shown in
FIGS. 66-68. Second and third portions 1424, 1426 of
the cable lacing tape 1414 extend outward from the side
surfaces 1433, 1435 of the head assembly 1412, as in
the prior example. When in the unlocked position, the
retainer 1418 is held in a position extending rearward, in
alignment with the second opening 1442 in the rear sur-
face 1430 by the arms 1420.
[0112] 000204 In this example, somewhat similar to
some of the prior examples, the passageway 1438 gen-
erally includes an upper wall 1450, a lower wall 1452 and
side walls. The retainer 1418 has an upper surface 1456
and a lower surface 1458, with the upper and lower sur-
faces 1456, 1458 each including at least one locking pro-
trusion or extension 1460. The locking extensions 1460
are configured to cooperate with locking recesses or de-
tents 1462 in the upper wall 1450 and the lower wall 1452
of the passageway 1438. The arms 1420 are configured
to break when the retainer 1418 is forced forward into
the passageway 1438, where the retainer 1418 engages
the second and third portions 1424, 1426 of the cable
lacing tape 1414, and the locking extensions 1460 en-
gage the detents 1462, as shown in FIG. 72. The locking
extensions and detents also are configured to resist re-
ward movement of a second or third portion of a cable
lacing tape that would be compressed between the re-
tainer 1418 and the body 1416.
[0113] 000205 Having the retainer 1418 held in the un-

locked position permits easy installation of the cable lac-
ing tie device 1410. The head assembly 1412 may be
moved to a position at or near a plurality of objects, such
as a group of wires to form a bundle. The first portion
1422 of the cable lacing tape 1414 is presented as a free
loop that may be looped around the plurality of objects
and extended over the head assembly 1412, in which
the second and third portions 1424, 1426 of the cable
lacing tape 1414 are located. The loop of the first portion
1422 then is moved to a position where it is received in
a channel 1431 in the body 1426. As the first and second
ends 1428, 1429, which correspond with the second and
third portions 1424, 1426 of the cable lacing tape 1414,
are pulled, they take up any slack in and tighten the cable
lacing tape 1414. This draws the first portion 1422 more
securely into the channel 1431, while still permitting some
adjustment of the device, if desired. The second and third
portions 1424, 1426 continue to move through the head
assembly 1412 and past the retainer 1418, until the cable
lacing tape 1414 is tightened and then the retainer 1418
is manually moved forward, exceeding the force required
to fracture the arms 1420 on the retainer 1418 and caus-
ing the retainer 1418 to move from the unlocked position
extending from the passageway 1438 to the locked po-
sition within the passageway 1438. As noted with respect
to the example in FIGS. 66-68, it will be appreciated that
the force to move the retainer into the locked position
could be provided when a user pulls on the cable lacing
tape, if the cable lacing tie device is configured in a man-
ner more similar to some of the other examples that pro-
vide for such movement.
[0114] 000206 The engagement of the locking exten-
sions 1460 with the locking detents 1462 hold the retainer
1418 in the locked position shown in FIG. 72, while also
compressing the second and third portions 1424, 1426
of the cable lacing tape 1414 between the lower surface
1458 of the retainer 1418 and the upper surface of the
lower wall 1452 of the body 1416. In general, the cable
lacing tie device 1402 may be provided with the second
and third portions 1424, 1426 extending from the head
assembly 1412, and the first portion 1422 prepared to be
looped around a plurality of objects and retained within
the channel 1431 to be held loosely until the ends 1428,
1429 are pulled, taking up slack in the device and more
firmly gripping the channel 1431. As in the prior example,
the second and third portions 1424, 1426 extend from
the head assembly 1412 separately or in a manner joined
so as to be adjacent each other at their ends or along
their length. It will be appreciated that both ends 1428,
1429 must be moved through the head assembly 1412
to retain both the second and third portions 1424, 1426
of the cable lacing tape 1414.
[0115] 000207 Among other variations from the prior
examples, a seventeenth example cable lacing tie device
1510 is illustrated in FIGS. 73-76. This example cable
lacing tie device 1510 is constructed of similar materials
and using similar techniques as described with respect
to the prior examples. This example cable lacing tie de-
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vice 1510 includes a head assembly 1512 and a length
of cable lacing tape 1514. The head assembly 1512 in-
cludes a molded body 1516, and a compression member
or retainer 1518 that is shown in this example as a sep-
arate piece that is not connected to the body 1516 until
it is installed in a locked position. The head assembly
1512 has a rear surface 1530, a front surface 1532, a
top surface 1534, and a bottom surface 1536. The head
assembly 1512 also includes a passageway 1538 having
a first opening 1540 in the front surface 1532 for exiting
the passageway 1538, and a second opening 1542 in
the rear surface 1530 to allow the cable lacing tape 1514
to be passed through the passageway 1538 and to re-
ceive the retainer 1518. The passageway 1538 through
the body 1516 is somewhat wedge-shaped and has a
flat lower surface 1544 and side walls 1546. The pas-
sageway 1538 also includes a locking undercut, recess
or detent 1562 in an upper surface 1564.
[0116] 000208 In this example, a first portion 1522 of
the cable lacing tape 1514 is molded within the body 1516
of the head assembly 1512, with a second portion 1524
extending outward from the front surface 1532 of the
head assembly 1512 and terminating in an end 1528. As
noted with respect to other examples herein, a first por-
tion of a cable lacing tape may be retained in the head
assembly in a fixed or non-fixed manner initially, and the
second portion of the cable lacing tape may extend from
the head assembly from the same surface through which
the second portion will be routed to pass through the
head assembly, or may extend from other than the sur-
face through which the second portion will be routed to
pass through the head assembly.
[0117] 000209 The retainer 1518 has a locking protru-
sion or extension 1560 on an upper surface 1556 and a
generally flat lower surface 1558, which alternatively may
have protrusions or otherwise be roughened to improve
gripping the cable lacing tape 1514. The retainer 1518
also slidably receives the second portion 1524 of the ca-
ble lacing tape 1514 through a first central passageway
1566 and again through a second passageway 1568.
The second portion 1524 of the cable lacing tape 1518
may be routed through a path that starts with looping the
free end 1528 around a plurality of objects, and then
passing it through the second opening 1542 in the rear
surface 1530 of the body 1516. The end 1528 then would
be passed through passageway 1538 and out the first
opening 1540 in the front surface 1532 of the body 1516,
where it would be routed upward along the rear surface
1530 and then rearward over the top surface 1534 of the
body 1516 until passing through the second passageway
1568 in the retainer 1518, and presenting the free end
1528 to be grasped and pulled by a user.
[0118] 000210 The retainer 1518 is configured to be a
compression member for insertion into the generally
wedge-shaped passageway 1538 to compress the sec-
ond portion 1524 of the cable lacing tape 1514 between
the lower surface 1558 of the retainer 1518 and the lower
surface 1544 of the passageway 1538. When the end

1528 of the second portion 1524 of the cable lacing tape
1514 is pulled, the retainer 1518 is pulled by the second
portion 1524 passing through the second passageway
1568, so as to move the retainer 1518 from its unlocked
position spaced apart along a length of the second portion
1524 from the body 1516 to a locked position located
within the body 1516, where the locking extension 1560
engages the locking detent 1562. In addition, when the
retainer 1518 is moved to its locked position, as shown
in FIGS. 75-76, the second portion 1524 of the cable
lacing tape 1514 is compressed between the retainer
1518 and an upper portion of the rear surface 15320 of
the body 1516 of the head assembly 1512. It will be ap-
preciated that, similar to some of the prior examples dis-
closed herein, the locking extension 1560 also may be
provided on a surface over which the second portion 1524
of the cable lacing tape 1514 will pass, so as to provide
a locking feature, as well as a localized increase in the
compressive force applied to the second portion 1524 of
the cable lacing tape 1514 to improve its retention within
the head assembly 1512.
[0119] 000211 Turning to FIGS. 77-80, an eighteenth
example cable lacing tie device 1610 is illustrated. This
example cable lacing tie device 1610 is constructed of
similar materials and using similar techniques as de-
scribed with respect to the prior examples, and includes
a head assembly 1612 and a length of cable lacing tape
1614. The head assembly 1612 includes a molded body
1616, and a compression member or retainer 1618 that
is shown in this example as a separate piece that is not
connected to the body 1616 until it is installed in a locked
position. The head assembly 1612 has a rear surface
1630, a front surface 1632, a top surface 1634, and a
bottom surface 1636. The head assembly 1612 also in-
cludes a passageway 1638 having a first opening 1640
in the front surface 1632 for exiting the passageway 1638,
and a second opening 1642 in the rear surface 1630 to
allow the cable lacing tape 1614 to be passed through
the passageway 1638 and to receive the retainer 1618.
The passageway 1638 through the body 1616 includes
recesses or detents 1662 on an upper surface 1664, and
a flat lower surface 1644 and side walls 1646.
[0120] 000212 In this example, a first portion 1622 of
the cable lacing tape 1614 is molded within the body 1616
of the head assembly 1612, with a second portion 1624
extending outward from the front surface 1632 of the
head assembly 1612 and terminating in a free end 1628.
As noted with respect to other examples herein, a first
portion of a cable lacing tape may be retained in the head
assembly in a fixed or non-fixed manner initially, and the
second portion of the cable lacing tape may extend from
the head assembly from the same surface through which
the second portion will be routed to pass through the
head assembly, or may extend from other than the sur-
face through which the second portion will be routed to
pass through the head assembly.
[0121] 000213 The retainer 1618 has a plurality of lock-
ing protrusions or extensions 1660 on an upper surface
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1656 and a generally flat lower surface 1658. The retainer
1618 also slidably receives the second portion 1624 of
the cable lacing tape 1614 through a passageway 1666
that includes protrusions or extensions 1668 that may
help grip and retain the second portion 1624 of the cable
lacing tape 1614 when in the locked position shown in
FIGS. 79-80. As with the other examples, it will be ap-
preciated that such locking structures could be located
with respect to any of the respective opposed outer sur-
faces of the compression member or retainer, or the inner
surfaces of the passageway through the body, and that
such structures may be configured so as to have a single,
or at least one locking extension and detent, or a plurality
of such locking structures, such as the plurality shown in
the present example. Thus, each of the retainer and the
body may include at least one complementary locking
member that is engaged when the retainer is moved to
the locked position.
[0122] 000214 The second portion 1624 of the cable
lacing tape 1614 may be routed through a path that starts
with looping the free end 1628 around a plurality of ob-
jects, and then passing it through the second opening
1642 in the rear surface 1630 of the body 1616. The end
1628 then would be passed through passageway 1638
and out the first opening 1640 in the front surface 1632
of the body 1616, where it could be grasped and pulled
by a user.
[0123] 000215 The retainer 1618 is configured to be a
compression member for insertion into the passageway
1638 to compress the second portion 1624 of the cable
lacing tape 1614 within the passageway 1666 through
the retainer 1618. When the end 1628 of the second por-
tion 1624 of the cable lacing tape 1614 is pulled, the slack
is taken up throughout the cable lacing tape 1614 and
the retainer 1618 may be manually moved from its un-
locked position spaced apart along a length of the second
portion 1624 from the body 1616 to a locked position
located within the body 1616, where the locking exten-
sion 1660 engage the locking detents 1662. In the locked
position, as shown in FIGS. 79-80, the second portion
1624 of the cable lacing tape 1614 is compressed within
the retainer 1618. It will be appreciated that, similar to
some of the prior examples disclosed herein, the locking
extensions 1660 may be provided on a surface over
which the second portion 1624 of the cable lacing tape
1614 will pass, so as to provide a locking feature, as well
as a localized increase in the compressive force applied
to the second portion 1624 of the cable lacing tape 1614
to improve its retention within the head assembly 1612.
[0124] 000216 Turning to FIGS. 81-82, a nineteenth
example cable lacing tie device 1710 is illustrated. The
cable lacing tie device of these figures is an embodiment
of the invention. This example cable lacing tie device
1710 may be constructed of similar materials and by us-
ing similar construction techniques as described with re-
spect to the prior examples, and includes a head assem-
bly 1712 and a length of cable lacing tape 1714. The
head assembly 1712 includes a molded body 1716, and

a retainer 1718 that also serves as a compression mem-
ber, which will be referred to hereinafter as the retainer
1718. The retainer 1718 is shown in this example as hav-
ing a shape that includes generally parallel opposed sur-
faces and being coupled to the body 1716 by being
formed integrally with the body 1716 and having arms or
other material connections on the sides of the retainer
1718 that connect it to the body 1716. The arms 1720
are constructed to hold the retainer 1718 in an unlocked,
ready position, extending from the body 1716 until the
cable lacing tie device 1710 is installed.
[0125] 000217 The head assembly 1712 has a rear
surface 1730, a front surface 1732, a top surface 1734,
a bottom surface 1736 and a passageway 1738 through
the body 1716 of the head assembly 1712. The passage-
way 1738 has at least three openings, namely a first
opening 1740 in the front surface 1732 for entering and
exiting the passageway 1738, a second opening 1742 in
the rear surface 1730 for exiting and looping the cable
lacing tape 1714 around a lug 1733 along the rear surface
1730, and a third opening 1743 in the top surface 1734.
In this example, a first portion 1722 of the cable lacing
tape 1714 is retained in the body 1716 of the head as-
sembly 1712, such as by insert-molding or by other meth-
ods of connection, as discussed with respect to prior ex-
amples. A second portion 1724 of the cable lacing tape
1714 extends outward from the front surface 1732 of the
head assembly 1712, opposite the direction in which the
retainer 1718 extends from the opening 1742 in the rear
surface 1730 of the head assembly 1712 when in the
unlocked position.
[0126] 000218 In this example, the passageway 1738
has an upper wall 1750 that is generally parallel to a lower
wall 1752, and side walls 1754. The retainer 1718 has
an upper surface 1756 and a lower surface 1758, which
generally are parallel and flat, but may include locking
protrusions or roughened areas to increase the grip
against the cable lacing tape 1716. It will be appreciated
that, as in any of the other examples, the retainer may
include locking protrusions or extensions and the body
may include corresponding locking recesses or detents,
and that such locking structures could be located with
respect to any of the respective opposed outer surfaces
of the compression member or retainer, or the inner sur-
faces of the passageway through the body. Such struc-
tures also may be configured so as to have a single, or
at least one locking extension and detent, or a plurality
of such locking structures. Thus, each of the retainer and
the body may include at least one complementary locking
member that is engaged when the retainer is moved to
the locked position.
[0127] 000219 The arms 1720 are configured to hold
the retainer 1718 to permit easy installation of the cable
lacing tie device 1710. It further will be appreciated that
in any of the examples having such arm structures, the
arms could be located with respect to any of the corre-
sponding outer surfaces of the retainer or inner surfaces
of the passageway through the body that are opposed
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to each other, and may be integrally molded with the body
and retainer, as is shown in this example, or the body
and retainer could be separately formed and then joined
in a head assembly, as is shown and described below in
connection with the example of FIGS. 58-62. These al-
ternatives also could be utilized with respect to any of
the other examples that include a retainer that can be
moved from an unlocked position at least partially ex-
tending from a body of a head assembly to a locked po-
sition advanced further into the body.
[0128] 000220 When desiring to use the cable lacing
tie device 1710 to hold together a plurality of objects, the
head assembly 1712 is moved to a position at or near a
plurality of objects and along the bottom surface 1736 of
the head assembly 1712. The free end 1728 of the sec-
ond portion 1724 of the cable lacing tape 1714 is moved
to be looped around the plurality of objects and passed
through the second opening 1742 in the rear surface
1730, and then through the passageway 1738 and out
the first opening 1740 in the front surface 1732. The end
1728 then is routed up and over the lug 1733, down
through the third opening 1743 in the top surface 1734,
and then back out the second opening 1742 in the rear
surface of the body 1716 of the head assembly 1712.
With this routing, the second portion 1724 of the cable
lacing tape 1714 passes over itself, so as to present two
layers of cable lacing tape engaging each other, and be-
ing routed in opposite directions. The end 1728 then ex-
tends rearward from the second opening 1742 where it
can be grasped and pulled by the user.
[0129] 000221 When the end 1728 of the cable lacing
tape 1714 is pulled, any slack is taken up as the second
portion 1724 of the cable lacing tape 1714 moves through
the head assembly 1712. The cable lacing tape 1714 is
tightened in this manner until a desired level of tension
is achieved, and then the retainer 1718 is manually
moved into a locked position within the body 1716, such
as by pushing the retainer 1716 until the force exceeds
the strength of the arms 1720 that connect the sides of
the retainer 1718 to the body 1716. The arms 1720 are
constructed so as to then break and permit the retainer
1718 to advance to the locked position, as shown in FIG.
82. However, it will be appreciated that the head assem-
bly 1712 and routing of the cable lacing tape 1714 alter-
natively may be configured to permit pulling of the end
1728 to ultimately drive the retainer 1718 into the body
1716 to achieve a locked position. In the locked position,
the retainer 1718 compresses the two layers of the sec-
ond portion 1724 against each other and against the low-
er wall 1752 of the passageway 1738. Beyond the fact
that the compression will tend to lock the second portion
1724 of the cable lacing tape 1714 in place, given that
the two layers engage each other and are routed in op-
posite directions, they also will tend to resist movement
of the cable lacing tape 1714.
[0130] 000222 As with many of the preceding exam-
ples, having the retainer 1718 held in the unlocked posi-
tion, spaced from the lower wall 1752 of the passageway

1738, reduces the need for a molded tip on the end 1728,
because the free end 1728 may easily be threaded
through the head assembly 1712. Further, although a
molded tip may be provided, as described with respect
to some of the prior examples, it is not required to avoid
unraveling if the end 1728 is trimmed to a shorter length
after the retainer 1718 has reached a locked position,
because the cable lacing tape 1714 would not be able to
unravel while compressed within the head assembly
1712. Indeed, once in the locked position, the compres-
sion and routing in opposite directions of the two layers
of the cable lacing tape 1714 within the head assembly
1712 will tend to provide secure retention of the cable
lacing tape 1714 in the head assembly 1712.
[0131] 000223 It will be appreciated that the first por-
tion of the cable lacing tape alternatively may not be re-
tained initially within the head assembly, but only after
being passed through a passageway in the head assem-
bly and after a retainer has been manipulated or moved
into a locked position. Also, with respect to any of the
example embodiments herein that have a first portion of
a cable lacing tape retained in a head assembly in a fixed
manner prior to passing a second portion of the cable
lacing tape through the head assembly, it will be under-
stood that such devices may be configured to have the
second portion of the cable lacing tape extend from the
head assembly from the same surface through which the
second portion will be routed to pass through the head
assembly, or may extend from other than the surface
through which the second portion will be routed to pass
through the head assembly.
[0132] 000224 A twentieth example cable lacing tie de-
vice 1810 is illustrated in FIGS. 83-85. This example ca-
ble lacing tie device 1810 may be constructed of similar
materials and by using similar construction techniques
as described with respect to the prior examples, and in-
cludes a head assembly 1812 and a length of cable lacing
tape 1814. The head assembly 1812 includes a molded
body 1816, and a retainer 1818 that also serves as a
compression member, which will be referred to herein-
after as the retainer 1818. The retainer 1818 is shown in
this example as having a shape that is generally rectan-
gular in cross-section and being coupled to the body 1816
by having protrusions that engage detents (not shown)
on the interior side walls 1854 of the body 1816. The
protrusions and detents are constructed to hold the re-
tainer 1818 in an unlocked, ready position, extending up-
ward from the body 1816 until the cable lacing tie device
1810 is installed.
[0133] 000225 The head assembly 1812 has a rear
surface 1830, a front surface 1832, a top surface 1834,
a bottom surface 1836 and a passageway 1838 through
the body 1816 of the head assembly 1812. The passage-
way 1838 has a first openings opening 1840 in the front
surface 1832 to permit the cable lacing tape 1814 to exit
and reenter the passageway 1838, and a second opening
1842 in the rear surface 1830 to allow the cable lacing
tape 1814 to enter and exit the head assembly 1812. In
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this example, a first portion 1822 of the cable lacing tape
1814 is retained in the body 1816 of the head assembly
1812, such as by insert-molding or by other methods of
connection, as discussed with respect to prior examples.
A second portion 1824 of the cable lacing tape 1814 in-
itially extends outward from the front surface 1832 of the
head assembly 1812, and after routing the cable lacing
tape 1814 for installation of the cable lacing tie device
1810, an end 1828 also extends outward from the front
surface 1832 of the head assembly 1812.
[0134] 000226 In this example, the passageway 1838
has a lower wall 1852, and side walls 1854. The retainer
1818 has an upper surface 1856, a lower surface 1858,
and side surfaces 1859, which generally are flat. The
retainer 1818 also includes a passageway 1857 extend-
ing in the direction from the front to the rear of the head
assembly 1812, and being configured to be aligned with
the passageway 1838 when the retainer 1818 is in a lower
or locked position. It will be appreciated that, as in any
of the other examples, the retainer may include locking
protrusions or extensions and the body may include cor-
responding locking recesses or detents, and that such
locking structures could be located with respect to any
of the respective opposed outer surfaces of the compres-
sion member or retainer, or the inner surfaces of the pas-
sageway through the body. Such structures also may be
configured so as to have a single, or at least one locking
extension and detent, or a plurality of such locking struc-
tures. Thus, each of the retainer and the body may in-
clude at least one complementary locking member that
is engaged when the retainer is moved to the locked po-
sition.
[0135] 000227 As noted above, the retainer 1818 may
initially be coupled to the body 1816 by protrusions that
engage corresponding detents, to permit easy installa-
tion of the cable lacing tie device 1810. It further will be
appreciated that in any of the examples having such arm
structures, there may be arms or other structures that
could be located with respect to any of the corresponding
outer surfaces of the retainer or inner surfaces of the
passageway or interior surfaces of the body that are op-
posed to each other, or the components may be integrally
molded with each other. These alternatives also could
be utilized with respect to any of the other examples that
include a retainer that can be moved from an unlocked
position at least partially extending from a body of a head
assembly to a locked position advanced further into the
body.
[0136] 000228 When desiring to use the cable lacing
tie device 1810 to hold together a plurality of objects, the
head assembly 1812 is moved to a position at or near a
plurality of objects and along the bottom surface 1836 of
the head assembly 1812. The free end 1828 of the sec-
ond portion 1824 of the cable lacing tape 1814 is moved
to be looped around the plurality of objects and passed
through the second opening 1842 in the rear surface
1830, and then through the passageway 1838 and out
the first opening 1840 in the front surface 1832. The free

end 1828 is then pulled by the user to remove any slack
throughout the cable lacing tape 1814. The retainer 1818
then is manually pushed downward by the user to a lower
position. In doing so, the side surfaces 1859 and lower
surface 1858 of the retainer 1818 press the second por-
tion of the cable lacing tape 1824 that was passed
through the passageway 1838 against the opposed side
walls 1854 and lower wall 1852 of the passageway 1838,
further tensioning the cable lacing tape 1814 that extends
around the plurality of objects and compressing the sec-
ond portion 1824. With the retainer 1818 moved to its
downward position, the passageway 1857 through the
retainer 1818 is aligned with the passageway 1838
through the body 1816, while the second portion 1824
and free end 1828 continue to extend forward from first
opening 1840 in the front surface 1832. The free end
1828 then is passed back through the aligned passage-
ways 1838, 1857, until it extends rearward from the sec-
ond opening 1842 in the rear surface 1830, thereby
achieving a locked position. In the locked position, the
second portion 1824 that extends rearward toward the
free end 1828 forms a stop that resists upward movement
of the retainer 1818 toward an unlocked position, due to
the additional shearing force or compression that would
have to be applied to the cable lacing tape 1814 during
upward movement of the retainer 1818.
[0137] 000229 It will be appreciated that, while the re-
tainer 1818 could be initially held in the unlocked position
by protrusions or extensions interacting with recesses or
detents within the body 1816, the interior dimensions of
the body 1816 could be configured alternatively to hold
the retainer 1818 by a friction fit when in the upward,
unlocked position shown in FIGS. 83-84, while having
slightly more space available around the retainer 1818
in when in the lower position, so as to accommodate the
presence of the cable lacing tape 1814 therebetween.
Such a design also would increase the resistance of the
retainer 1818 to move upward after it has achieved the
locked position shown in FIG. 85, due to the increase in
the force necessary to shear or compress the cable lacing
tape 1814 if the retainer 1818 was trying to move back
upward to a more tight-fitting portion within the body
1816. It also will be appreciated that the head assembly
1812 and routing of the cable lacing tape 1814 alterna-
tively may be configured to permit pulling of the end 1828
of the cable lacing tape 1814 to drive the retainer 1818
into the body 1816 to achieve a lower, locked position.
[0138] 000230 As with many of the preceding exam-
ples, having the retainer 1818 held in the unlocked posi-
tion, spaced from the lower wall 1852 of the passageway
1838, reduces the need for a molded tip on the end 1828,
because the free end 1828 may easily be threaded
through the body 1816 and retainer 1818 of the head
assembly 1812. Further, although a molded tip may be
provided, as described with respect to some of the prior
examples, it is not required to avoid unraveling if the end
1828 is trimmed to a shorter length after the retainer 1818
has reached a locked position, because the cable lacing
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tape 1814 would not be able to unravel while compressed
between the body 1816 and the retainer 1818 within the
head assembly 1812. Indeed, once in the locked position,
the compression and routing of the cable lacing tape 1814
within the head assembly 1812 will tend to provide secure
retention of the cable lacing tape 1814 in the head as-
sembly 1812.
[0139] 000231 It will be appreciated that the first por-
tion of the cable lacing tape alternatively may not be re-
tained initially within the head assembly, but only after
being passed through a passageway in the head assem-
bly and after a retainer has been manipulated or moved
into a lower position and the cable lacing tape is passed
back through the aligned passageways to achieve a
locked position. Also, with respect to any of the example
embodiments herein that have a first portion of a cable
lacing tape retained in a head assembly in a fixed manner
prior to passing a second portion of the cable lacing tape
through the head assembly, it will be understood that
such devices may be configured to have the second por-
tion of the cable lacing tape extend from the head as-
sembly from the same surface through which the second
portion will be routed to pass through the head assembly,
or may extend from other than the surface through which
the second portion will be routed to pass through the
head assembly.
[0140] 000232 Turning to FIGS. 86-88, a twenty-first
example cable lacing tie device 1910 is illustrated. The
cable lacing tie device of hese figures is an embodiment
of the invention. This example cable lacing tie device
1910 may be constructed of similar materials and by us-
ing similar construction techniques as described with re-
spect to the prior examples, and includes a head assem-
bly 1912 and a length of cable lacing tape 1914. The
head assembly 1912 includes a molded body 1916, and
a retainer 1918 that also serves as a compression mem-
ber, which will be referred to hereinafter as the retainer
1918. The retainer 1918 is shown in this example as hav-
ing a shape that includes generally parallel opposed sur-
faces and being coupled to the body 1916 by being
formed integrally with the body 1916 and having arms or
other material connections on the sides of the retainer
1918 that connect it to the body 1916. The arms 1920
are constructed to hold the retainer 1918 in an unlocked,
ready position, extending from the body 1916 until the
cable lacing tie device 1910 is installed.
[0141] 000233 The head assembly 1912 has a rear
surface 1930, a front surface 1932, a top surface 1934,
a bottom surface 1936 and a passageway 1938 through
the body 1916 of the head assembly 1912. The passage-
way 1938 has at least three openings, namely a first
opening 1940 in the front surface 1932 for entering and
exiting the passageway 1938, a second opening 1942 in
the rear surface 1930 for exiting and looping the cable
lacing tape 1914 up and around a lug 1933 along the rear
surface 1930, and a third opening 1943 in the top surface
1934. In this example, a first portion 1922 of the cable
lacing tape 1914 is retained in the body 1916 of the head

assembly 1912, such as by insert-molding or by other
methods of connection, as discussed with respect to prior
examples. A second portion 1924 of the cable lacing tape
1914 extends outward from the front surface 1932 of the
head assembly 1912, opposite the direction in which the
retainer 1918 extends from the opening 1942 in the rear
surface 1930 of the head assembly 1912 when in the
unlocked position.
[0142] 000234 In this example, the passageway 1938
has an upper wall 1950 that is generally parallel to a lower
wall 1952, and side walls 1954. The retainer 1918 has
an upper surface 1956 and a lower surface 1958, which
generally are parallel and flat, but may include locking
protrusions or roughened areas to increase the grip
against the cable lacing tape 1916. It will be appreciated
that, as in any of the other examples, the retainer may
include locking protrusions or extensions and the body
may include corresponding locking recesses or detents,
and that such locking structures could be located with
respect to any of the respective opposed outer surfaces
of the compression member or retainer, or the inner sur-
faces of the passageway through the body. Such struc-
tures also may be configured so as to have a single, or
at least one locking extension and detent, or a plurality
of such locking structures. Thus, each of the retainer and
the body may include at least one complementary locking
member that is engaged when the retainer is moved to
the locked position.
[0143] 000235 The arms 1920 are configured to hold
the retainer 1918 to permit easy installation of the cable
lacing tie device 1910. It further will be appreciated that
in any of the examples having such arm structures, the
arms could be located with respect to any of the corre-
sponding outer surfaces of the retainer or inner surfaces
of the passageway through the body that are opposed
to each other, and may be integrally molded with the body
and retainer, as is shown in this example, or the body
and retainer could be separately formed and then joined
in a head assembly, as is shown and described below in
connection with the example of FIGS. 58-62. These al-
ternatives also could be utilized with respect to any of
the other examples that include a retainer that can be
moved from an unlocked position at least partially ex-
tending from a body of a head assembly to a locked po-
sition advanced further into the body.
[0144] 000236 When desiring to use the cable lacing
tie device 1910 to hold together a plurality of objects, the
head assembly 1912 is moved to a position at or near a
plurality of objects and along the front surface 1932 of
the head assembly 1912. The free end 1928 of the sec-
ond portion 1924 of the cable lacing tape 1914 is moved
to be looped around the plurality of objects and passed
through the first opening 1940 in the front surface 1932,
and then through the passageway 1938 and out the sec-
ond opening 1942 in the rear surface 1930. The end 1928
then is routed up and over the lug 1935, down through
the third opening 1943 in the top surface 1934, and then
back out the first opening 1940 in the front surface of the
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body 1916 of the head assembly 1912. With this routing,
the second portion 1924 of the cable lacing tape 1914
passes over itself, so as to present two layers of cable
lacing tape engaging each other, and being routed in
opposite directions. The end 1928 then extends forward
from the first opening 1940 where it can be grasped and
pulled by the user.
[0145] 000237 When the end 1928 of the cable lacing
tape 1914 is pulled, any slack is taken up as the second
portion 1924 of the cable lacing tape 1914 moves through
the head assembly 1912. The cable lacing tape 1914 is
tightened in this manner until a desired level of tension
is achieved, and then the retainer 1918 is manually
moved into a locked position within the body 1916, such
as by pushing the retainer 1916 until the force exceeds
the strength of the arms 1920 that connect the sides of
the retainer 1918 to the body 1916. The arms 1920 are
constructed so as to then break and permit the retainer
1918 to advance to the locked position, as shown in FIG.
88. However, it will be appreciated that the head assem-
bly 1912 and routing of the cable lacing tape 1914 alter-
natively may be configured to permit pulling of the end
1928 to ultimately drive the retainer into the body 1916
to achieve a locked position. In the locked position for
the present example, the retainer 1918 compresses the
second portion 1924 against the upper wall 1950 of the
passageway 1938. Beyond the fact that the compression
will tend to lock the second portion 1924 of the cable
lacing tape 1914 in place, given that the two layers of the
cable lacing tape 1914engage each other and are routed
in opposite directions, they also will tend to resist move-
ment of the cable lacing tape 1914.
[0146] 000238 As with many of the preceding exam-
ples, having the retainer 1918 held in the unlocked posi-
tion, spaced from the upper walls 1950 of the passage-
way 1938, reduces the need for a molded tip on the end
1928, because the free end 1928 may easily be threaded
through the head assembly 1912. Further, although a
molded tip may be provided, as described with respect
to some of the prior examples, it is not required to avoid
unraveling if the end 1928 is trimmed to a shorter length
after the retainer 1918 has reached a locked position,
because the cable lacing tape 1914 would not be able to
unravel while compressed within the head assembly
1912. Indeed, once in the locked position, the compres-
sion and routing in opposite directions of the two layers
of the cable lacing tape 1914 within the head assembly
1912 will tend to provide secure retention of the cable
lacing tape 1914 in the head assembly 1912.
[0147] 000239 As previously noted with respect to oth-
er examples herein, it will be appreciated that the first
portion of the cable lacing tape alternatively may not be
retained initially within the head assembly, but only after
being passed through a passageway in the head assem-
bly and after a retainer has been manipulated or moved
into a locked position. Also, with respect to any of the
example embodiments herein that have a first portion of
a cable lacing tape retained in a head assembly in a fixed

manner prior to passing a second portion of the cable
lacing tape through the head assembly, it will be under-
stood that such devices may be configured to have the
second portion of the cable lacing tape extend from the
head assembly from the same surface through which the
second portion will be routed to pass through the head
assembly, or may extend from other than the surface
through which the second portion will be routed to pass
through the head assembly.
[0148] 000240 It will be appreciated that various mod-
ifications may be made to the structures described or
required within a cable lacing tie device, while still falling
within the scope of the claimed subject matter. For ex-
ample, while the protrusions are shown extending from
retainers that do not impart compression, they could ex-
tend instead from retainers that also serve as a compres-
sion member. Similarly, while the third example shows a
pair of oppositely facing head assemblies, it will be ap-
preciated that two head assemblies could be stacked, or
could be integrated to share components, such as a sin-
gle retainer plate having protrusions extending upward
and downward.
[0149] 000241 Thus, one may construct a cable lacing
tie device comprising a head assembly and a cable lacing
tape, the head assembly retaining a first portion of the
cable lacing tape, and having a length of the cable lacing
tape extending from the head assembly, and the head
assembly further comprising a compression member or
retainer adapted to retain a second portion of the length
of cable lacing tape extending from the head assembly.
The first portion of the cable lacing tape may be retained
in the head assembly in advance of installation of the
cable lacing tie device, or may become retained within
the head assembly while the cable lacing tie device is
being installed, and either prior to or simultaneously with
retaining the second portion of the cable lacing tape in
the head assembly.
[0150] 000242 The present disclosure relates in an-
other aspect to the device of paragraph 000239, wherein
when the cable lacing tie device is installed, the first por-
tion of the cable lacing tape that is retained within the
head assembly extends in a first general direction and a
second portion of the cable lacing tape is retained within
the head assembly and extends in a second general di-
rection, wherein the first and second general directions
are substantially parallel or substantially perpendicular.
[0151] 000243 The present disclosure relates in a fur-
ther aspect to the device of paragraph 000239, wherein
the cable lacing tape further comprises a braided filament
structure.
[0152] 000244 The present disclosure relates in yet
another aspect to the device of paragraph 000239,
wherein the cable lacing tape includes at least one mold-
ed tip.
[0153] 000245 The present disclosure relates in a fur-
ther aspect to the device of paragraph 000239, wherein
the cable lacing tape includes at least one molded seg-
ment positioned along the length of the cable lacing tape.
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[0154] 000246 The present disclosure relates in an-
other aspect to the device of paragraph 000239, wherein
the retainer is disposed within a recess in the head as-
sembly.
[0155] 000247 The present disclosure relates in yet
another aspect to the device of paragraph 000239,
wherein the retainer is integrally molded as part of the
head assembly.
[0156] 000248 The present disclosure relates in a fur-
ther aspect to the device of paragraph 000239, wherein
the retainer is positioned in the head assembly above
and below the cable lacing tape.
[0157] 000249 The present disclosure relates in an-
other aspect to the device of paragraph 000239, wherein
the compression member or retainer is pivotable or slid-
able.
[0158] 000250 The present disclosure relates in an-
other aspect to the device of paragraph 000239, wherein
the head assembly further comprises a compression
member.
[0159] 000251 The present disclosure relates in a fur-
ther aspect to the device of paragraph 000239, wherein
the compression member is disposed within the head
assembly and configured to be movable from a ready
position that does not obstruct movement of the cable
lacing tape to a locked position that engages the cable
lacing tape.
[0160] 000252 The present disclosure relates in an-
other aspect to the device of paragraph 000239, wherein
the compression member is configured to be inserted
into a wedge shaped passageway within the head as-
sembly.
[0161] 000253 The present disclosure relates in a fur-
ther aspect to the device of paragraph 000239, wherein
the head assembly further comprises a body and the
compression member or retainer is configured to be in-
serted into the body.
[0162] 000254 Additionally, one may construct a cable
lacing tie device comprising a head assembly, a cable
lacing tape, and a retainer adapted to urge a portion of
the cable lacing tape into a retained position within the
head assembly.
[0163] 000255 Thus, although the present disclosure
describes particular example embodiments, it is to be
understood that the disclosure is not to be interpreted as
limiting. Various alterations and modifications will be-
come apparent to those skilled in the art after having read
the above disclosure. Accordingly, it is intended that the
appended claims be interpreted as covering all altera-
tions and modifications that fall within the scope of the
invention.

Claims

1. A cable lacing tie device (810) comprising:

a head assembly (812) and a cable lacing tape

(814);
the cable lacing tape (814) comprising braided
or woven filaments;
a first portion (822) of the cable lacing tape (814)
retained within the head assembly (812);
the head assembly (812) comprising a body
(816) having a passageway (838) therethrough;
a retainer (818) being movable from an unlocked
position to a locked position;
a second portion (824) of the cable lacing tape
(814) having an end (828) and the end (828)
being routed trhough the passageway (838) in
the head assembly (812);
the cable lacing tie device being characterized
by
arms (820) integrally formed with the head as-
sembly (812) and the retainer (818), the arms
(820) being breakable via a breaking force; and
the end (828) being routed through the passage-
way (838) in the head assembly (812) in a path
wherein when the end (828) of the second por-
tion (824) of the cable lacing tape (814) is pulled
to cause a force on the arms (820) exceeding
the breaking force necessary to break the arms
(820), the arms (820) are broken and the retainer
(818) is moved from the unlocked position to the
locked position.

2. The cable lacing tie device (810) of claim 1, wherein
the first portion (822) of the cable lacing tape (814)
is connected to the retainer (818).

3. The cable lacing tie device (810) of claim 1, wherein
the retainer (818) is connected to the second portion
(824) of the cable lacing tape (814).

4. The cable lacing tie device (810) of claim 3, wherein
the retainer (818) is slidable relative to the second
portion (824) of the cable lacing tape (814).

5. The cable lacing tie device (810) of claim 1, wherein
the retainer (818) and the body (816) comprise at
least one complementary locking member (816, 862)
that is engaged when the retainer (818) is moved to
the locked position.

6. The cable lacing tie device (810) of claim 1, wherein
the second portion (824) of the cable lacing tape
(814) is compressed between the retainer (818) and
the body (816) when the retainer (818) is moved to
the locked position.

7. The cable lacing tie device (810) of claim 6, wherein
the first and second portions (822, 824) of the cable
lacing tape (814) are compressed against each other
between the retainer (818) and the body (816) of the
head assembly (812) when the retainer (818) is
moved to the locked position.

63 64 



EP 2 967 201 B1

34

5

10

15

20

25

30

35

40

45

50

55

8. The cable lacing tie device (810) of claim 7, wherein
the first and second portions (822, 824) of the cable
lacing tape (814) are routed through the same path
through the passageway (838) in the head assembly
(812).

9. The cable lacing tie device (810) of claim 1, wherein
the arms (820) are constructed to hold the retainer
(818) in the unlocked position whereby the end (828)
of the second portion (824) of the cable lacing tape
(814) can be routed through the body (816) and
pulled to take up slack in the second portion (824)
of the cable lacing tape (814) before the retainer
(818) is moved to the locked position.

Patentansprüche

1. Bindevorrichtung (810) zum Schnüren von Kabeln,
umfassend:

eine Kopfbaugruppe (812) und ein Kabelbinde-
band (814),
wobei das Kabelbindeband (814) geflochtene
oder gewebte Filamente umfasst;
einen ersten Abschnitt (822) des Kabelbinde-
bandes (814), das in der Kopfbaugruppe (812)
gehalten wird,
wobei die Kopfbaugruppe (812) ein Gehäuse
(816) mit einem Durchgang (838) aufweist;
eine Halterung (818), die von einer entriegelten
Position in eine verriegelte Position bewegbar
ist;
einen zweiten Abschnitt (824) des Kabelbinde-
bandes (814) mit einem Ende (828), wobei das
Ende (828) durch den Durchgang (838) in der
Kopfbaugruppe (812) geführt ist,
wobei die Bindevorrichtung dadurch gekenn-
zeichnet ist, dass
Arme (820) integral mit der Kopfbaugruppe
(812) und der Halterung (818) gebildet sind, und
die Arme (820) durch eine Bruchkraft gebrochen
werden können; und
das Ende (828) durch den Durchgang (838) in
der Kopfbaugruppe (812) entlang eines Weges
geführt ist, so dass die Arme (820) gebrochen
werden und die Halterung (818) aus ihrer ent-
riegelten Position in ihre verriegelte Position be-
wegt wird, wenn das Ende (828) des zweiten
Abschnitts (824) des Kabelbindebandes (814)
gezogen wird, um die Arme (820) mit einer die
zum Brechen der Arme (820) notwendigen
Bruchkraft übersteigenden Kraft zu beaufschla-
gen.

2. Bindevorrichtung (810) nach Anspruch 1, wobei der
erste Abschnitt (822) des Kabelbindebandes (814)
mit der Halterung (818) verbunden ist.

3. Bindevorrichtung (810) nach Anspruch 1, wobei die
Halterung (818) mit dem zweiten Abschnitt (824) des
Kabelbindebandes (814) verbunden ist.

4. Bindevorrichtung (810) nach Anspruch 3, wobei die
Halterung (818) relativ zum zweiten Abschnitt (824)
des Kabelbindebandes (814) verschiebbar ist.

5. Bindevorrichtung (810) nach Anspruch 1, wobei die
Halterung (818) und das Gehäuse (816) wenigstens
ein komplementäres Verschlusselement (816, 862)
umfassen, welches eingerastet ist, wenn die Halte-
rung (818) in die verriegelte Position bewegt wird.

6. Bindevorrichtung (810) nach Anspruch 1, wobei der
zweite Abschnitt (824) des Kabelbindebandes (814)
zwischen der Halterung (818) und dem Gehäuse
(816) zusammengedrückt wird, wenn die Halterung
(818) in die verriegelte Position bewegt wird.

7. Bindevorrichtung (810) nach Anspruch 6, wobei der
erste und zweite Abschnitt (822, 824) des Kabelbin-
debandes (814) zwischen der Halterung (818) und
dem Gehäuse (816) der Kopfbaugruppe (812) ge-
geneinander gedrückt werden, wenn die Halterung
(818) in die verriegelte Position bewegt wird.

8. Bindevorrichtung (810) nach Anspruch 7, wobei der
erste und der zweite Abschnitt (822, 824) des Ka-
belbindebandes (814) entlang desselben Weges
durch den Durchgang (838) in der Kopfbaugruppe
(812) geführt werden.

9. Bindevorrichtung (810) nach Anspruch 1, wobei die
Arme (820) geeignet sind, die Halterung (818) in der
entriegelten Position zu halten, so dass das Ende
(828) des zweiten Abschnitts (824) des Kabelbinde-
bandes (814) durch das Gehäuse (816) geführt und
gezogen werden kann, um Schlupf im zweiten Ab-
schnitt (824) des Kabelbindebandes (814) aufzu-
nehmen, bevor die Halterung (818) in die verriegelte
Position bewegt wird.

Revendications

1. Attache-câbles (810) comprenant :

un ensemble tête (812) et une bande de lace-
ment de câbles (814) ;
la bande de lacement de câbles (814) compre-
nant des filaments tressés ou tissés ;
une première partie (822) de la bande de lace-
ment de câbles (814) retenue dans l’ensemble
tête (812) ;
l’ensemble tête (812) comprenant un corps
(816) possédant un passage (838) à travers ce-
lui-ci ;
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un élément de retenue (818) étant mobile depuis
une position débloquée à une position bloquée ;
une seconde partie (824) de la bande de lace-
ment de câbles (814) comportant une extrémité
(828) et l’extrémité (828) étant acheminée à tra-
vers le passage (838) dans l’ensemble tête
(812) ;
l’attache-câbles étant caractérisé par
des bras (820) formés d’un seul tenant avec l’en-
semble tête (812) et l’élément de retenue (818),
les bras (820) pouvant rompre par le biais d’une
force de rupture ; et
l’extrémité (828) étant acheminée à travers le
passage (838) dans l’ensemble tête (812) dans
un chemin dans lequel, quand l’extrémité (828)
de la seconde partie (824) de la bande de lace-
ment de câbles (814) est tirée pour provoquer
une force sur les bras (820) dépassant la force
de rupture nécessaire pour rompre les bras
(820), les bras (820) sont rompus et l’élément
de retenue (818) est déplacé depuis la position
débloquée à la position bloquée.

2. Attache-câbles (810) selon la revendication 1, dans
lequel la première partie (822) de la bande de lace-
ment de câbles (814) est reliée à l’élément de rete-
nue (818).

3. Attache-câbles (810) selon la revendication 1, dans
lequel l’élément de retenue (818) est relié à la se-
conde partie (824) de la bande de lacement de câ-
bles (814).

4. Attache-câbles (810) selon la revendication 3, dans
lequel l’élément de retenue (818) peut coulisser par
rapport à la seconde partie (824) de la bande de
lacement de câbles (814).

5. Attache-câbles (810) selon la revendication 1, dans
lequel l’élément de retenue (818) et le corps (816)
comprennent au moins un élément de blocage com-
plémentaire (816, 862) qui est mis en prise quand
l’élément de retenue (818) est déplacé jusqu’à la po-
sition bloquée.

6. Attache-câbles (810) selon la revendication 1, dans
lequel la seconde position (824) de la bande de la-
cement de câbles (814) est comprimée entre l’élé-
ment de retenue (818) et le corps (816) quand l’élé-
ment de retenue (818) est déplacé jusqu’à la position
bloquée.

7. Attache-câbles (810) selon la revendication 6, dans
lequel les première et seconde parties (822, 824) de
la bande de lacement de câbles (814) sont compri-
mées l’une contre l’autre entre l’élément de retenue
(818) et le corps (816) de l’ensemble tête (812)
quand l’élément de retenue (818) est déplacé jus-

qu’à la position bloquée.

8. Attache-câbles (810) selon la revendication 7, dans
lequel les première et seconde parties (822, 824) de
la bande de lacement de câbles (814) sont achemi-
nées à travers le même chemin dans le même pas-
sage (838) dans l’ensemble tête (812).

9. Attache-câbles (810) selon la revendication 1, dans
lequel les bras (820) sont construits pour maintenir
l’élément de retenue (818) dans la position déblo-
quée moyennant quoi l’extrémité (828) de la secon-
de partie (824) de la bande de lacement de câbles
(814) peut être acheminée à travers le corps (816)
et tirée pour reprendre le mou dans la seconde parte
(824) de la bande de lacement de câbles (814) avant
que l’élément de retenue (818) ne soit déplacé jus-
qu’à la position bloquée.
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